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TONE CONTROL KIT 
Part Number 7708—Eight 
standard four point tone 
controls comolet© with mount¬ 
ing nuts. Net dealer price 
$ 2 . 12 . 
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VOLUME CONTROL KIT 
Part Number 7530—Com¬ 

plete with six assorted vol- 
ume controls, mounting nuts 
and washers. Nt dealer 
price $3.30. 
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This letter is your guarantee of the unquestionable genu¬ 
ineness of our Philco Parts, including unrivaled Philco 
Balanced Tubes. 


RESISTOR KIT 
Part Number 0566-A—Twen¬ 
ty-five Philco resistors, stand* 
ard R.M.A.eolor coded, ranging 
Irom 1000 uh ms to 4 megohms. 
Net dealer price $3.67. 
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DY-PASS CONDENSER KIT 
Part Number 7540— Fifteen 
by-pass condensers ranging 
from .III Mfd. to .18 Mfd. 
Complete with mounting 
screws. Not dealer price $1.77. 


Here are the popular 
Philco Parts Kits which 
every Serviceman, Deal¬ 
er, and experimenter 
needs. ... The same high 
quality parts used in 
Philco Radio are now 
available for service 
replacements on all 
receivers. 


FILL IN POSTAL AT REAR OF 
BOOK for catalog showing Lower 
Prices o« Quantity Shipments. 

If ordering at the same time, in¬ 
close postal in envelope together 
with cash or money order. 



PHILCO BALANCED TUBES 

Entire Line, including the NEW HIGH EFFICIENCY TYPE which improve the 
tone, increase the power, yet consume less current. 

Philco Balanced Tubes better the reception of ANY radio. Quick-heating, 
powerful, and long lasting. 

TYPICAL EXAMPLES OF SPECIAL PRICES ON PHILCO BALANCED TUBES 
. . . Similar discounts on all other numbers. 
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ANY PHILCO PART SHIPPED TO YOU 

MICA CONDENSER KIT 

&":WTA8S PARCEL POST AT THE LOWEST PRICE 

dealer Drice $1.29. 


PHILCO OFFICIAL PARTS DISTRIBUTOR 

■ 

6 ~B Great Jones St., New York, N. Y. 





























LEARN RADIO IN 10 WEEKS! 


OAVIW YOUR TRAINING 

r AT AHER YOU GRADUATE 

I am making an offer that no other school has dared to do. 
I'll take you here in my shops and give you this training 
and you pay your tuition after you have graduated. 
Two months after you complete my course you make your 
first payment, and then you have ten months to complete 
your payments. There are no strings to this offer. I know 
a lot of honest fellows haven't got a lot of money these 
days, but still want to prepare themselves for a real job so 
they won’t have to worry about hard times or lay offs. 

I've got enough confidence in these fellows and in my 
training to give them the training they need and pay me 
back after they have their training. 

If you who read this advertisement are really interested 
in your future here is the ehance of a life time. Mail the 
coupon today and I'll give you all the facts. 



A scene in the big , busy Radio Shops at Coyne . Here you see 
fellows working on real Radios—?iot reading about them from 
books or lessons. This is THE way to prepare for the big - 
money field of Radio! 


TELEVISION and TALKING PICTURES 

Television is already here! Soon there’ll be a demand for THOUSANDS of TELEVISION 
EXPERTS! The man who learns Television now can have a great future in this great new 
field. Get in on the ground-floor of this amazing new Radio development! Come to COYNE 
and learn Television on the very latest, newest Television equipment. Talking Picture and 
Public Address Systems offer opportunities to the Trained Radio Man. Here is a great new 
Radio field just beginning to grow! Prepare NOW for these wonderful opportunities! Learn 
Radio Sound Work at Coyne on actual Talking Picture and Sound Reproduction equipment. 


PREPARE NOW and be 
ready for Radio’s many 
opportunities 

Forget pay-cuts—lay offs—unemployment! Don't be tied down to 
an untrained man’s future. You NEED TRAINING IN A FAST¬ 
GROWING MONEY-MAKING TRADE. Here’s your chance of a 
lifetime to get it! Hundreds of opportunities now open in Radio. 
My sensational offer, explained below, makes it possible for you 
to START AT ONCE! 

The right way to learn Radio is the Coyne way—not by books, 
but by actual, practical work on actual Radio, Television and 
Sound equipment. Here at Coyne you’ll sen ice and operate scores 
of modern Radio receivers, huge Broadcasting equipment, late type 
Television apparatus, Talking Picture machines. Code transmitters 
anil receivers, etc. In 10 weeks you can step into a REAL JOB, 
leading to a salary of $50 a week and UP! 

ALL PRACTICAL WORK 
At COYNE in Chicago 

ALL ACTUAL, PRACTICAL WORK. You build radio sets, 
install and service them. You actually operate great Broadcast¬ 
ing equipment. You construct Television Receiving Sets and ac¬ 
tually transmit your own Television programs over our mod¬ 
ern Television equipment. You work on real Talking Picturo 


machines and Sound equipment. You learn Wireless Operating on 
actual Code Practice apparatus. We don’t waste time on useless 
theory. We give you the practical training you’ll need— in 10 
short, pleasant weeks. 

MANY EARN WHILE LEARNING 

You get Free Employment Service for Life. And don’t let lack 
of money stop you. Many of our students make all or a good part 
of their living expenses while going to school and if you should 
need this help just write to me. Coyne is 33 years old. Coyne 
Trainingistested — proven beyond all doubt. You can find out every¬ 
thing absolutely free. Just mail coupon for my big free book! 

R. C. LEWIS, Pres. RADIO DIVISION Founded IS99 

COYNE ELECTRICAL SCHOOL 

500 S. Paulina St., Dept. 13-8H, Chicago, III. 

Mail Coupon Today (or AH the Facts 

| H. C. LEWIS, President 

■ Radio Division, Coyne Electrical School 

500 S. Paulina St., Dept. I3-8H, Chicago, Ill. 

I Dear Mr. Lewis: Send me your big FREE Book; details of 
your FREE Employment Service; and tell me all about your 
J special offer of allowing me to pay for training on easy monthly 
I terms after graduation. 

| Name . 

I Address . 

I 

I Cdy . . .. State . 
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IN OUR NEXT FEW ISSUES: 

THE "TRAUTONIUM," A NEW MUSICAL RADIO INSTRUMENT. 
Complete details for the construction of this electrical musical in¬ 
strument of exceptional usefulness will be described in this 
magazine for the first time in this country. This instrument may 
be connected to any radio set and is capable of imitating any 
musical instrument from a bass drum to a piccolo. 

HOW TO ADVERTISE. This is an unusual article on radio advertising 
for the Service Man. It is not the ordinary array of stereotyped 
material that finds its way into radio literature, but represents the 
findings of a man whose job it is to know what advertising is best 
for the Service Man. 

A LONG-WAVE TUNER CHASSIS. Complete constructional data 
of a tuner chassis for the longer wave lengths—from 550 to 2,000 
meters—which can pick up foreign broadcasts from this country. 
This receiver has actually been used for several months and is not 
merely speculative material—it’s practical. 


RADIO-CRAFT is published monthly, on the fifth of the month preceding 
that of date; its subscription price is $2.50 per year. (In Canada and 
foreign countries, $3.00 a year to cover additional postage.) Entered at 
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3 SCOTT ALL WAVE 

,s 5s< n> £ f u<<e ,“ ETER 


METER 


It's What's BEHIND the 


Name 


Address 


Town 


State 


that makes it 

THE WORLD'S FINEST RADIO RECEIVER 


’Round-the-world reception guarantee .. . unparalleled tone fidelity 
... super-selectivity . .. true single dial control on all reception between 
15 and 550 meters . . ♦ no plug-in or tapped coils .. . the whole radio¬ 
wise world is talking of the sensational performance of this new 
SCOTT ALL-WAVE DELUXE! 

Perhaps you’ve wondered . . . perhaps you, too, have questioned how 
Such performance could be secured. 

To know, you must look behind the scenes. You must see the 
infinite care, the accuracy, the micrometer-measured exactness, with 
which specially trained craftsmen build these receivers in the way that 
all fine tilings are built ... by hand! 

Still farther back you’ll find super-careful selection of every part 
that goes into every SCOTT receiver. Tested again and again . . . 
coils, condensers, transformers—every single part must meet the most 
rigid specifications by trial on delicate instruments infinitely more 
revealing than any human judgment. 

No mass-production methods here—no slap-bang assembly of "good 
enough” parts. Every step in the construction of a Scott receiver is 
one of care and deliberation, taken by an expert. 

No wonder the completed receiver is a "world-beater.” No wonder 
more than 19,000 logs of foreign reception on Scott receivers have 
been sent to us since January 1st, 1932. No wonder Scott receivers 
have held world's record distance reception honors for more than 
six years. The whole story of SCOTT laboratory technique in radio 
receiver construction is a fascinating one. You should have it, to know 
how fine things are made. And the more you learn, the more you will 
marvel that such quality can be had at such moderate cost. Send for 
the whole story NOW! 

Get our newly published brochures, "The Creation of a Master¬ 
piece,” and "PROOF of Consistent Foreign Reception.” They will tell 
you what real radio performance is . . . and PROVE that you get it 
from a SCOTT ALL-WAVE DELUXE. 

E. H. SCOTT RADIO LABORATORIES, INC. 

4450 Ravenswood Ave., Dept. C-13, Chicago, Illinois 


SEND THIS COUPON FOR PROOF 


E. H. Scott Radio Laboratories, Inc., 

4450 Ravenswood Ave., Dept. C-13, Chicago, Ill. 

Send me your two new brochures that tell how and why SCOTT 
ALL-WAVE DELUXE Receivers out-perform all others. This 
is not to obligate me in any respect. 


This special SCOTT- 
designed precision in¬ 
strument, found in no 
other laboratory, 
matches oscillatorcoila 
with the antenna with 
which they are used. 
So delicate that each 
coil is matched to its 
antenna within % of a 
single turn of wire. 


The SCOTT Research 
Laboratory is con¬ 
stantly engaged in test¬ 
ing and experimenting 
to discover new ways 
and means of assuring 
SCOTT ALL-WAVE 
DELUX E owners bet¬ 
ter reception, finer ton© 
and a higher degree of 
satisfaction with their 
sets. 


Within a carefully 
shielded room, from 
which all outside dis- 
turbancesa reexcluded, 
SCOTT receivers aro 
tested on signals sent 
within the laboratory 
from very latest type 
GR standard frequency 
generator and a GR 
audio oscillator. 


Here is how resistors 
in SCOTT receivers 
are tested, to assure 
fine tone, fine tuning 
and super sensitivity. 
The delicacy of these 
testing instruments de¬ 
tects variations of % 
of 1% from proper rat¬ 
ings. The SCOTT 
standard for accept¬ 
ance demands perfec¬ 
tion. 


In this electric oven 
the “climate” is baked 
out of SCOTT trans¬ 
formers. After every 
iota of moisture is 
baked out. the parts 
aretreated so that they 
will nlwaysdeliver per¬ 
fect service in any cli¬ 
mate from that of tho 
Arctic to the humid 
heat of the Tropics. 
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I show be g inners how 

service men 


More Money 


Talking Movies—an invention made 
possible by Radio—employs many well 
trained liadlo men for jobs Paying as 
much as $75 to $200 a week. 


Police Departments ore 
finding Radio a great aid 
In their work. Many 
Rood jobs hate been made 
In this new field. 


Television—the coming field of many 
creat opportunities—is covered by 

mV pnllnp 


Spare time 
set servicing pays 
many N.R.I. men $200 to 
$1,000 a year. Fuli time men make 
as much as $50, $65, and $75 a week. 


My book, ' Rich Rewards in Radio,” gives you full infor¬ 
mation on the opportunities in Radio and explains how I 
train beginners at home to become Radio Experts and experi¬ 
enced service men for better Radio jobs—better pay. It’s 
free. Clip and mail the coupon NOW. Radio’s amazing 
growth has made hundreds of fine jobs which pay $50, $60, 
$75, and as much as $100 a week. Many of these jobs lead 
to salaries as high as $125 and $150 a week. 

Radio—the Field with a Future 

Once or twice in a man’s lifetime a new business is started 
in this country. You have seen how the men and young men 
who got into the automobile, motion picture, and other in¬ 
dustries when they were started had the first chance at the 
big jobs—the $5,000, $10,000, and $15,000 a year jobs. Radio 
offers the same chance that made men rich in those businesses. 
It lias already made many men independent and will make 
many more wealthy in the future. You will be kicking your¬ 
self if you pass up this once-in-a-lifetime opportunity for 
financial independence. 

Many Radio Experts make $50 to 
$100 a week 

In the short space of a few years, 300,000 Radio jobs have 
been created, and thousands more will be made by its future 
development. Men with the right training—the kind of train¬ 
ing I will give you in the N.R.I, Course—have stepped into 
Radio at 2 and 3 times their former salaries. Experienced 
service men as well as beginners praise N.R.I. training for 
what it has done for them. 

Many make $5, $10, $15 a week extra 
in spare time almost at once 

My Course is world-famous as the one “that pays for 
itself.’ The day you enroll I send you material, which vou 
snould master quickly, for doing 28 Radio jobs common in 
most every neighborhood. Throughout your Course I will 
show you how to do other repair and service jobs on the side 
for extra money. I will not only show you how to do the 
jobs, but how to get them. I'll give you the plans and ideas 
that have made $200 to $1,000 a vear for N.R.I. men in their 
spare time. G. W. Page. 110 Raleigh Apts., Nashville Tenn., 
wrote me: ‘T made $935 in my spare time while taking 
vour Course.” My hook. “Rich Rewards in Radio,” gives 
many letters from students who earned four, five, and six 
times their tuition fee before they graduated. 

Get ready for jobs like these 

Broadcasting stations use engineers, operators, station man¬ 
agers and pay up to $5,000 a year. Radio manufacturers 


Sample Lesson 

FREE 

I Ml send you a Free Lesson 
to prove that my IladJo Course 
is easy, practical. That's how 
confident I am that 1 can 
train YOU at home In your 
spare time to heroine a Radio 
expert. Only my students 
could htve this book in the 
Past. I KNOW that when you 
see it, read It. examine It 
you will be delighted with 
its dear, simple way of teach¬ 
ing Radio. I KNOW—because 
I have ALREADY trained 
thousands of men. Many of 
them with not even a gram 
mar school education, and no 
Radio or electrical experience, 
hare heroine Radio experts 
and earn two or three times 
their former pay. Afall the 
coupon now. 


Broadcasting 
Stations employ trained 
men for jobs paying up to $5,000 
a year. 


Some of the Jobs 
N R I. Trains 
Men For 

Broadcast Engineer 
Maintenance Man in 
Broadcasting Station 
Installation Engineer of 
Broadcast Apparatus 
Operator In Broadcast 
Station 

Aircraft Radio Operator 
Operator of Airway 
Beacons 

Service Man on Sound 
Picture Apparatus 
Operator of Sound Picture 
Apparatus 
Ship Operator 
Service Man on Public 
Address Systems 
Installation Kngincer on 
Tublic Address Systems 
Sales Manager for Retail 
Stores 

Service Manager for Re¬ 
tail Stores 

Auto Radio Installation 
and Service Man 
Television Broadcast 
Operator 

Set Servicing Expert 


CUt/ Mail Coupon Today - - - Get The Facts About 


s 
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for You in Radio 


to get into Radio quickly 
how to get better jobs-better pay 


THoof 



$400 Each Month 

•’1 spent fifteen year* as. 
travelling salesman and 
was making good money 
but could sec the oppor¬ 
tunities In Kadlo. Relieve 
me. I am not sorry, for 
I have made more money 
than ever before. I have 
made more than $400 
each month and It really 
was your course that 
brought me to this 1 
can t say too much fot 
your school." J. O. Dahl- 
stead, Radio Station KYA 
San Franc !mo CaL 



Radio Service 
Man Doubles 
Salary 

**T spent 15 year? 
building and repairing 
Radios, hut felt I could 
refresh my memory an 
learn about development 
1 had overlooked. Upon 
completion, 1 was ap¬ 
pointed Service Manager 
of Parks A Hull, and was 
Immediately repaid for the 
cost and lime spent In 
stud/. 1 give ihe N.R I. 
full credit for my success 
In the Radio field—It im¬ 
mediately increased my 
earninns 100# ." J L 
McUurlnr. 1511 Guilford 
Ave-* Baltimore, Md. 



From $10 to $50 
a week, in spare 
time 

"Resides being em¬ 
ployed by the Tower & 
Light Company to locate 
Radio interference in thb 
district, which Is a very 
good position. I have a 
service business of my 
own that nets me front 
?10 to $50 a weak In 
sparo time. I owe >11 my 
success to the National 
Radio Institute, as I war 
only a common factory- 
worker before taking the 
course." H. I*. Penle 
812 \V High Street 
TiqUa, Ohio. 


employ testers, inspectors, foremen, engineers, service 
mem buyers, and managers for jobs paying up to 
$6,000 a year. Radio dealers and jobbers (there arc 
over 35,000) employ service men, salesmen, buyers, 
managers and pay up to $100 a week. Radio oper¬ 
ators on ships enjoy life, see the world, with board 
and lodging free, and get good pay besides. Talking 
pictures pay as much as $75 to $200 a week to men 
witli Radio training. There are hundreds of oppor¬ 
tunities for you to have a spare time or full time 
Radio business of your own—to be your own boss- 
I’ll show you how to start your own business with 
practically no capital—how to do it on money made 
in spare time while learning. My book tells you of 
other opportunities. Be sure to get it at once. Just 
clip and mail the coupon. 

You can learn at home in your 
spare time to be a Radio Expert 

Hold your job. There Is no need for you to leave nome. 

I will train you quickly and inexpensively during your spare 
time. You don't have to be a high school or college graduate. 

My Course is written in a cleat, interesting style that most 
anyone can grasp. I give you practical experience under 
m 50-50 method of training -one-half from lesson Iwoks 
and one-half from practical experiments with equipment given 
without extra charge. This unique and unequalled method 
has been called one of the greatest developments in corre¬ 
spondence Radio training. N.R.I. pioneered and developed 
it. It makes learning at home easy, fascinating, practical. 

Learn the secrets of Short Wave, 
Television, Talking Pictures, 

Set Servicing, Broadcastitg 

I’ll give you more training than you need simply to get 
a job—I’ll give you your choice, and not charge you extra 
cither, of my Advanced Courses so that you may SPECIAL¬ 
IZE in these subjects—(1) Television. (2) Set Servicing 
and Merchandising. O) Sound Pictures and Public Address 
Systems, (4) Broadcasting, Commercial and Ship Radio 
Stations, (5) Aircraft Radio. Advanced specialized training 
like this gives you a decided advantage. 

Your Money Back 
if you are Not Satisfied 

I wilt give you an agreement in writing, legal and binding 
upon this Institute, to refund every penny of your money 
upon completing my Course if you are not satisfied with my 
Lessons and Instruction Service. The resources of the 
National Radio Institute. Pioneer and World's Largest Home- 
Study Radio School, stand behind this agreement. 

p mm a 

Find out what Radio offers you 
Get my book AT ONCE 

One copy of my valuable 64-paee liook. l< Ricli Rewards 
in Radio,” is free to any resident of the U. S. and Canada 
over 15 years old. It has started hundreds of men and 
young men on the road to better jobs and a bright future. 

It has shown hundreds of men who were in blind alley jobs, 
how to get into easier, more fascinating, lietter paying work. 

It tells you what my graduates are doing and making, where 
the good jobs arc in Radio, what they pay, how you can 
iiickly and easily fit yourself to be a Radio Expert. The 
Coupon will bring you a copy free. Send it at 
request does not obligate you in any way. ACT NUW. 

J. E. SMITH, President 
Dept. SAX, National Radio Institute 
Washington, D. C. 


SPECIAL Radio Equipment 
for Broad Practical Experience 
Given Without Extra C,hnr£e 


My course Is not all theory. I'll show you 
how to use my siieclal Radio Equipment for con¬ 
ducting experiments and building circuits which 
illustrate Important principles used In such well- 
known sets as Westlnghouse. General Electric, 
Ptdleo. ll.C.A.. Victor, Majestic, and othen. 
You work out with your own hands many of the 
things you read In our lesson books. This 50-50 
method of training makes learning at home easy. 
Interesting, fascinating, intensely practical. You 
learn how sets work, why they work, how to make 
them work when they are out of order. Training 
like Ibis shows up in your 
pay envelope—when you gradu¬ 
ate you have had training and 
experience—you're not simply 
looking for a job where you 
can Bet experience. 



With N.R.I. equipment you loam to build and thor¬ 
oughly understand set testing equipment—you can uso 
N.R.I, equipment In your spare time service work for 
extra money. 


I Have doubled 
and tripled the 
salaries of many 
Find out about 
this tested way 

,0 BIGGER 


:: a Job v 


PAY 


I 



FILL OUT ANDJVIAIL 
THIS COUPO 


Mr. J. E. SMITH, President 
National Radio Institute, Dept, 3AX, 
Washington, D. C 

Dear Mr. Smith: 1 want to take advantage of 
your Special Offer- Send me "A Bird’? Eye View’ of 
Radio" and your book. "Rich Rewards in Radio 
which points out the opportunities for spire time and 
full lime jobs in Kadlo and your famous 50-50 method 
of i raining men to berome Radio experts through 
home study. I understand this request places mo 
under no obligation. 


Name. 


The Famous Course Tha 



Address . 


State. 


*1< 
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READERS' BUREAU 

On this page are listed manufacturers' catalogs and booklets, 
chosen because they are of interest to readers of RADIO¬ 
CRAFT. You can obtain copies FREE by using the coupon below. 


5. Clarostat Control Handbook. A large 
32-page book containing detailed specifications 
of volume controls, attenuators, constant-im¬ 
pedance controls, phonograph pickup faders, tone 
controls, line ballasts, rheostats, potentiometers 
and fixed resistors of various kinds, together 
with valuable circuit-design data. Contains many 
diagrams and charts, and a guide of replace¬ 
ment volume and tone controls for many com¬ 
mercial receivers. Claroatat Manufacturing Com¬ 
pany, Inc. 


6. Measuring Resistance by the Deflection 
Method. The conventional method for the meas¬ 
urement of resistance involves the use of the 
Wheatstone bridge, a costly piece of apparatus. 
However, there are other methods which provide 
a fair degree of accuracy, enough for all prac¬ 
tical purposes. The least expensive is the de¬ 
flection method, which makes use of popularly 
priced milliameters and fixed resistances. This 
bulletin describes the method completely, and 
should be very useful to Service Men and ex¬ 
perimenters with limited meter equipment. 
Shallcross Manufacturing Com puny. 


8. Electkad Products. Descriptions of the 
full line of Electrad volume controls, voltage 
dividers, vitreous resistors, Truvolt adjustable 
resistors, amplifiers and other devices for radio 
and electrical applications. Among other di¬ 
agrams, it includes twenty-four circuits showing 
the placement of volume controls in different 
types of broadcast receivers. Electrad, Inc. 


11. Supreme Instruments. Contains lengthy 
descriptions of the Supreme service instruments, 
including the AAAI Diagnometer. which is five 
instruments in one, the model 90 analyzer, the 
model 40 tube tester and the models 60 and TO 
oscillators. Interesting to the Service Man be¬ 
cause it tells how his work is facilitated by 
ingeniously-designed test equipment that indi¬ 
cates the Condition of an entire set in a few 
minutes. New test apparatus to take care of 
the new tubes is also described. Supreme In¬ 
strument Corporation . 


14. Standard Resistor Color Code. This 
handy little card, measuring three by five inches, 
should be in every Service Man’s kit. It illus¬ 
trates and explains the standard R.M.A, method 
of marking fixed resistances with different com¬ 
binations of colors to indicate the resistance 
value in ohms. It will save a lot of confusion 
in the field, as most resistors are now marked 
only by color, and do not bear figures at all. 
Lynch Manufacturing Company, Inc. 


19. A Baptism of Fire. Centralab fixed re¬ 
sistors are made by forcing a carefully calibrated 
resistance material through a plastic ceramic 
material, and then baking both under terrific 
heat. This booklet describes the manufacturing 
process in detail, and lists the advantages 
claimed for fixed resistors of this type. It is 
interestingly written and illustrated, and makes 
good reading. Central Hadio Laboratories , Inc. 


21. Readrite Radio Instruments. This six¬ 
teen-page pamphlet contains some valuable hints 
on the testing of electrolytic condensers, as well 
as descriptions of the full line of popular-priced 
Readrite instruments. Worth having. Headritc 
Meter Works. 


22. How to Test Pentodes. This is a reprint 
of an article of the same name that appeared in 
the September, 1931, number of Radio-Craft. 
accompanied by descriptive matter on the 
adapters specified for the purpose. If you missed 
the original article study the reprint; it contains 
much useful data for owners of testers or 
analyzers not already equipped to test pentodes. 
Alden A/wnu/acfurtni/ Company. 


25. Aerovox 1932 Condenser and Resistor 
Manual and Cataloc, This 48 -page booklet is 
worth having and saving. In addition to very 
complete specifications on the full line of Aero¬ 
vox paper, mica and electrolytic condensers, and 
vitreous enamel, carbon and wire-bound resist¬ 
ors, it contains a great deal of information and 
data on condensers and resistors in general 
which the Service Man and experimenter will he 
able to apply to his everyday problems. Aerovox 
Wireless Corporation. 


11. Dubiliek Condensers. The name Dubilier 
being sytionomous with condensers in the minds 
of many people, the latest catalog of Dubilier 
condensers is sure to be of interest to all classes 
of radio users. This 16-page booklet describes 
the entire line of receiving condensers and tells 
something of the historical background of the 
company. The special service kit and replace¬ 
ment units are recommended to the attention of 
Service Men. Included with the catalog is an 
instructive technical article dealing with electro¬ 
lytic condensers. Dubilier Condenser Corpora¬ 
tion. 


28. Hammaklund Precision Products. Midget 
variable condensers and their numerous applica¬ 
tions in short-wave and broadcast receivers are 
discussed in a folder accompanying the complete 
catalog of Hammarlund variable condensers and 
coils. Some excellent circuit kinks are given. 
The catalog contains dimensional drawings of 
the popular Hammarlund midgets which may b<* 
of assistance to constructors designing small re¬ 
ceivers. Hammarlund Manufacturing Company, 
Inc. 


55. Piiilco Parts Catalog. This new* catalog 
will undoubtedly be of great help to all radio 
Service Men because it contains the only official, 
complete list of the more common replacement 
parts used in every Philco receiver from the 
very beginning of the company to the pre>ent 
time. The manufacturers are anxious to co¬ 
operate with Service Men anti offer this catalog 
to all who want it. Philco Iiadio & Television 
Corp . 


63. The Akaformek. The Akaformer, de¬ 
scribed in this folder, is a coupling device that 
hooks right on to the aerial wire, and connects 
to the set through a shielded down lead. The 
combination tends to reduce noise in the Bet 
picked up by the usual lead in, which, running 
along the side of the building, is more readily 
affected, by elevator motors, vacuum cleaners, 
dentists’ drills and other electrical machinery 
than the flat top section of the aerial proper. 
The device is inexpensive and is easily installed, 
and is thereby a very profitable item for Service 
Men located in districts where artificial noise is- 
very troublesome. A tag, Aceves <£ King. Inc. 


64. SY I.VANIA Radio Tubes. So many new 
tubes have appeared during the past several 
months that tube charts printed as recently as 
the Spring are incomplete and therefore of little 
value for reference purposes. Readers desiring 
new and complete charts for their shop wall 
will find the new Sylvania chart very desirable. 
It measuies 11 by 17 inches when unfolded ami 
shows bottom views of the tube bases in addi¬ 
tion to full average characteristics of old tubes 
dating back to the 199 and 200A and all the new 
tubes including the latest 6.3 and 2.5 volt types. 
Special mention is made of the 56, 57, 58, 46. 
and 82 tubes ; complete data are also given on 
the 38, 41, 69, 42 and 44. IIygrade Sylvanut 
('orporation. 


66, Wholesale Radio Service Catalog. The 
1932 Spring and Summer Radio Catalog of the 
Wholesale Radio Service Company is the kind 
of catalog the radio Service Man and experi¬ 
menter will carry around with him all the time 
in his back pocket. Measuring 7 by 10inches 
and containing 100 pages, it is one of the most 
complete catalogs we have ever seen. It includes 
everything from soldering lugs to all-wave com¬ 
binations, and is of particular value to the Serv¬ 
ice Man because of its handy lists of replacement 
parts for standard receivers. Wholesale Hadio 
Service Com pany, Inc , 


* 7- Samson Microphones and Accessories. 
The well-known line of Samson ”PAM” ampli¬ 
fiers is now lieing supplemented by a series of 
high quality microphones and accessories, which 
are described in a bulletin which gives their 
technical characteristics. The first seven ’’mikes’* 
are of the douhle-carhon-button type. Four of 
these are intended for suspension in the familiar 
ring stand, two are of the hand type, and the 
last resembles an ordinary desk telephone. The 
second group comprises three dynamic micro¬ 
phones, which use the same unit in different 
forms of mounting. The third and last group is 
a pair of condenser “mikes” designed for broad¬ 
casting purposes. All these microphones are of 
interest to public address and broadcasting spe¬ 
cialists, Samson Electric Company , 


80. Fleciitiieim Condensers. A wide variety 
of fixed condensers, ranging from tiny midgets, 
the si 2 e of postage stamps, to heavy transmitting 
units a foot high, are described and illustrated 
in the latest Flechtheim catalog. This is very 
useful for reference in design and service work, 
as it gives the mechanical dimensions and elec¬ 
trical characteristics of all models in minute 
detail. .4. M. Flechtheim Co. 


81. 1. R. C. Resistor Catalog. This sixteen- 

page catalog describes a very complete line of 
fixed resistors for radio purposes. It includes 
full performance characteristics, so that a Serv¬ 
ice Man or an experimenter with a particular 
requirement in mind can select exactly the right 
unit for his purpose. A section in the back 
contains valuab.e data on the conversion of 
milliameters into ohmmeters and voltmeters, and 
on the extension of voltmeter and ammeter 
ranges. This catalog is well worth saving. 
International Hesistance Company. 


82. Mile* Bulletins. Bulletin J features 
midget and lapel microphones, home broadcast 
units and portable group-address amplifiers. The 
use of a lapel “mike” for faking in announce¬ 
ments on the family radio receiver is suggested 
as a home entertainment stunt. Bulletin M 
deals with simple private communication sys¬ 
tems, for which there are big possibilities in 
offices, factories, homes etc. A/i/es He producer 
Co, 


84. Postal Tube Chart. Service Men and 
others who have been confused by the recent 
avalanche of new tubes will welcome this large 
chart, which shows the pin arrangement and 
socket connections of the latest types. It is very 
handy for reference Purposes in the shop or out 
in the field. Postal Radio Corp . 


85. Continental Suppressors. This special 
bulletin describes suppressor resistors and con¬ 
densers for automobile ignition systems. Some 
valuable suggestions for installing the devices 
and for eliminating interference are given. The 
method of using suppressors on a typical igni¬ 
tion system is illustrated. Continental Carbon 
Inc. 


89. Microphones. A complete line of micro¬ 
phones and accessories for amateur, public ad¬ 
dress and broadcast station use is described and 
illustrated in a handy four-page pamphlet. The 
“mikes” range from small hand units to large 
condenser models containing two stages of 
amplification. Sound Engineering Corporation. 


90. The Decibel. The theory, derivation and 
use of the decibel, the universally employed unit 
of electro-acoustics, are simply explained in an 
excellent folder issued for the benefit of workers 
in the sound field. If you have found the term 
confusing you will benefit greatly by reading 
this clear treatise. Electrical Sound Institute, 
Inc. 
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15 TO 550 MET ERS 

With undistorted amplification made possible 
thru Lincoln's foresight in development of new 
triple push pull detector and audio system. 

Automatic Volume Control 
Signal Indicator 

Four High Gain I. F. Stages 


To you CveryTSit of Performance~Possible 
TlnderPrevailing Qtmospheric Conditions 


Lincoln DeLuxe 

CTlllWare Sup cr heterodyne 


BRING THE WORLD RIGHT INTO YOUR HOME 

with proven equipment used by the MacMillan Polar Expedi¬ 
tion, Commercial Experts and Individuals the world over. 


CUPER POWER of the New Twelve-Tube 
Lincoln DeLuxe SW-33, coupled with 
the new' Lincoln developments, guarantees 
to you real radio reception of unlimited 
distance. 

If you have never tuned the new Lin¬ 
coln you have missed the treat of your 
life. 

Just tune to a European station which 
ordinarily fades completely out at times, 
and note how the Lincoln new' automatic 
volume control holds the signal at a per¬ 
fect level. 

Watch the signal indicator register the 
weakest signal, and then tune to the exact 
center of the carrier wave with absolute 
precision. 

When you wish to tune late at night, 
open up the sensitivity control wide, and 
reduce volume control to whisper. 


Throw' in the 53 to 1 ratio on the dial 
for ease in tuning high frequencies. 

Open up the volume control to the limit 
and shake the floor with the tremendous 
amplification, without distortion. 

Listen to the heavy bass vibratory notes 
produced by the use of the push-pull de¬ 
tector followed by tw'O stages of push-pull 
audio and reproduced in the finest audito¬ 
rium type speaker w'e can procure. 

Note the high sensitivity provided by 
four tuned stages of intermediate ampli¬ 
fication—just tune in a foreign station— 
you will want the volume control opened 
only a few degrees. 

Just note what a recent Lincoln owner 
in Java (a country with extremely bad 
weather conditions, and mineral deposits, 
making high noise interference) says about 
the new' Lincoln: "Foreign stations come in 
very loudly. Paris, Rome, Zeesen, Konig- 


swusterhausen, Chelmsford and a score of 
other European stations come in clearly; 
Sydney, Queensland and Melbourne from 
Australia can be received with great vol¬ 
ume; JIAA from Japan is consistently 
heard, while Pittsburgh and Schenectady 
have been received. Also on the broad¬ 
cast band daily reception can be had from 
several European stations, Japan, Manila 
and China, 1 have heard of no other set 
that can equal your Lincoln." 

Owners of the first Lincoln models are 
still proud of their performance. 

BATTERY RECEIVER uses eleven (11) 
two-volt tubes, and can be used in con¬ 
nection with the Air Cell or storage bat¬ 
teries. 

Mail the coupon for Laboratory informa¬ 
tion and price. New' York City territory 
write Valentine G. Hush, Division Drive, 
Dobbs Ferry, N. Y. 


LINCOLN 

LINCOLN RADIO CORPORATION 

Dept. RC-1, 329 S. Wood St., Chicago, Ill. 

Please send information on Q A.C. □ D.C. receivers. 

Defttxe Receivers 

dlllc .-. 

Address .. 

Citv . Slate . 

Print name and address plainly 
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KEEP STEP 
WITH RADIO PROGRESS! 


Radio is one of the real marvels of this modern age. Its 
development has been phenomenal. It is growing, chang¬ 
ing, evolving new principles which require constant study. 
The demand is for technically trained men—men who keep 
pace with the unfolding revelations of this mighty and 
promising industry. 

The International Correspondence Schools Course in 
Radio, prepared and constantly supplemented by outstand¬ 
ing authorities in the field, is specifically designed to meet 
the requirements of the radio industry for technically trained 
radio men. The manufacturer, the distributor, the dealer. 
Communication and Steamship Companies, the U. S. Gov¬ 
ernment, all insist upon up-to-date, expert training. Recog¬ 
nized for its completeness and practicability, an I.C.S. Radio 
Course provides this training. 

Authorities responsible for the preparation of the I.C.S. 
Radio Course include: H. H. Beverage, Radio Corporation 
of America; George C. Crom, American Transformer Com¬ 
pany; Keith Henney, author of “Principles of Radio"; E. V. 
Amy, consulting radio engineer, formerly with R.C. A.; 
H. F. Dart, authority on radio tubes; Julius C. Aceves, 
consulting radio engineer, formerly of Columbia University, 
and others. 

The I. C. S. Radio Course is complete, from the founda¬ 
tional principles of radio to the most advanced stages, thor¬ 
oughly and scientifically covering every department of this 
vast industry. It is a modern education in radio, a valuable 
guide of advancement for men engaged professionally in the 
radio business. It also outlines the principles and possibilities 
of television. 

Mark and mail the coupon. We will send you all details. 
This act may be the real beginning of your career in radio! 

INTERNATIONAL CORRESPONDENCE SCHOOLS, Box 6677 
Scranton, Pcnna. 

Without cost or obligation, please tell me all about the 
NEW RADIO COURSE 




r f 

Ells®. 



?S[ame — _ _ _ 

Street AtUre^s-- 

Cit>-- State ___ 

If you t eside in Canada, «nd thu coupon to the International Correspondence Schools Canadian, 
Ltd., Montreal, Canada 
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"Takes the Resistance Out of Radio" 
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HUGO GERNSBACK, Editor 


Vol. IV, No. 7, January, 1933 


PROFITS IN THE NEW TUBES 

An Editorial by HUGO GERNSBACK 


T HE Radio Service Man has, right now, the greatest 
opportunity to get an additional income with little 
trouble, and with a minimum of sales effort. The radio 
tube manufacturers have been exceedingly good to the 
Radio Servicing trade. They have all worked during 1932 
to bring out such a profusion of tubes as has never been 
put on the market in a similar span of time. The wide¬ 
awake Service Man is now in a position to take advantage 
of this situation, and if he does not cash in on it, he has 
only himself to blame. 

All he needs to do is to carry with him a few of the new 
tubes when he makes a call. Nine times out of ten, the 
radio set owner is still using the old tubes, and it is not a 
difficult trick to make a sale almost immediately. No high 
pressure methods, and very little sales talk is required. All 
you have to do is to find out the following: 

What stations does the set owner receive poorly now ? 
Is the volume satisfactory? Are distant stations received 
with good volume? Is the tone of the set as good as it 
should be ? Do distant and nearby distant stations fade 
badly? These are just a few of many questions that may 
be asked, and almost immediately rectified. 

All the Service Man needs to do is to take the old tubes 
from the set and replace them with the new and modern 
tubes. Let the set owner be the judge . You will find that 
it is not at all difficult to make a sale, because nine times 
out of ten the new tubes with their greater efficiency will 
make the sale for you and get you a satisfied customer. 

Even if you have no service calls, and things are a bit 
dull, you might call up your prospects and tell them that 
you have something new you wish to show them. Frequent¬ 
ly, the curiosity of the owner will get the better of him, and 
he will allow you to “show him.” Then, all you require is a 
few sets of tubes, and the rest will be easy. 

I have listed in the paragraphs below, a few of the old 
tubes which may be replaced almost immediately, without 
major structural changes to the set. It will give the Serv¬ 
ice Man a good idea of just how r important the new tubes 
are, so far as he is concerned, and of his increase in income 
during the next few months: 

227 —These old tubes may be replaced with the new 56 
without any circuit changes. The advantages are smaller 
size bulb; lower filament-current drain (from 1.75 to 1. 
amp.) which is especially useful with poor power trans¬ 
formers, or where you may want to add more tubes without 
increasing the drain from the power unit. 

22h —This tube may be replaced either by the 57 or 58. 
In some cases it may be desirable to replace the primary 
of the R.F, transformer with one of higner impedance, or 
the set may be worked as is, although not quite as effi¬ 
ciently. If the 57 is used, the volume control should be 
changed to the cathode-circuit instead of the screen-grid 


circuit, and the socket should be changed to the 6-prong 
type. By using this tube, the amplification of the set will 
be increased considerably. These tubes are also better 
detectors than the 224. In addition to this, if the 58 is 
replacing the 224, the variable-mu action is also obtained. 
Of course, the sockets must be changed to the 6-prong type, 
and the volume control placed in the control-grid circuit. 
Another advantage of the use of the new tubes is the lower 
filament-current drain (from 1.75 to 1. ampere). If addi¬ 
tional tubes are to be added, the total drain from the pow r er 
unit is not increased. 

280 —This is a full-wave rectifier tube. In receivers 
where greater gain must be had to obtain satisfactory re¬ 
ception, it may be replaced by the new, mercury-vapor 82. 
This tube has an internal drop of only 15 volts which may 
increase the D.C. output voltage as much as 100 volts, in 
some cases. The increased voltage so secured may increase 
the volume of many receivers. No socket changes are nec¬ 
essary, but a small R.F. choke (85 millihenries) should be 
connected in the center tap of the high-voltage winding. 

Detectors —Clear reception and high gain are the advan¬ 
tages to be obtained by the use of the new 55, special de¬ 
tector tube. This tube is a combination diode detector and 
triode amplifier tube, and is therefore called “Duo-Diode 
Triode.” This may be installed in any receiver in place of 
the usual detector tube by merely changing the socket to the 
6-prong type. A few additional resistors and condensers 
are necessary to complete the job. In the 6.3-volt line, the 
85 may replace the usual detectors. Corresponding changes 
must be made. 

If so desired, the 29, a special detector tube without triode 
amplification, may be used instead of the usual detectors. 
This tube is equipped w'ith tw*o separate cathodes and grids, 
with but a single plate. It really constitutes two triode 
tubes in one glass envelope. In the 6.3-volt line, the 69, 
which is identical w f ith the 29, may be used. As before, the 
socket must be of the 6-prong type. 

D.C. Receivers —For D.C. operated receivers where output 
is of paramount importance, it is desirable to replace old 
type tubes with the new 48. This new tube has many times 
the output of the older 238, and has the added advantage 
that the filament-voltage rating is 30 volts, thus reducing 
the amount of resistance necessary in the filament supply. 
The use of this tube, therefore, requires the revision of the 
filament connections. 

There are, of course, a number of adapters on the market 
now which are required when using some of the new tubes 
enumerated above. These adapters should be carried by the 
Service Man so that he can demonstrate the new tubes to 
the customer right on the spot. There is nothing more con¬ 
vincing to the set owmer than to hear his own receiver per¬ 
form as he never heard it before. In most cases, the sale 
is made at a good profit, immediately. 
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Fig. A 

A general external view of the meterless tube tester. All notations refer to 
the schematic circuit of Fig. 2, 


HOW TO BUILD 
THIS $5 

METERLESS 
TUBE TESTER 

S. D. PRENSKY 


simple, regenera¬ 
tive circuit known 
so well to radio 
men. Since the 
transformer is 
tuned somewhere 
in the audio band, 
a musical note will 


at least) by how low a plate voltage is 
required in order to just make the tube 
oscillate, compared to a good tube of 
the same type under identical operat¬ 
ing conditions. This is the principle 
upon which our meterless tube tester 
works. 

Now it is not necessary to measure 




NOW, FOR THE FIRST TIME—A GOOD 


E VERY Service Man seeks the ideal 
tube tester; and there seem to be 
as many ideals as there are Serv¬ 
ice Men. Since the ideal tester 
would test all tubes, cost nothing at all, 
have no mechanical and electrical diffi¬ 
culties, be easy to operate, etc., it could 
hardly be realized with ordinary 
testers. The writer, after considerable 
thought on the subject, has designed the 
ntctevU’ss tube tester illustrated in the 
accompanying photographs labeled 
Figs. A, B, and C. 

This tester is not the ideal; but for 
the purpose for which it is intended, it 
approaches the ideal closer than any 
other the writer has seen. This tester 
is capable of testing with extreme ac¬ 
curacy about 25 commonly used tubes; 
it may be built for approximately 
$5.00; its construction is so simple that 
mechanical difficulties are nil; the cir¬ 
cuit is a simple audio oscillator, and 
therefore no complicated switching ar¬ 
rangements are used; its operation is so 
simple “that even a child can operate 
it. ,, 

This is one of the few meterless tube 
testers which gives a quantitative com¬ 
parison of the characteristics of a tube. 

Circuit Design 

The schematic circuit of the tester is 
based on the simple audio oscillator of 
Fig. 1. The primary of the audio 
transformer A.F.T, is used as a tickler 
and the secondary as the grid coil in a 


be heard in the phones. Note that 
in the diagram shown, there is no “B” 
battery; the “A” supply also serves as 
the “B” supply. If a tube is poor, it 
cannot oscillate and therefore no sound 
will be heard in the telephone receivers. 
Now if a small “B” battery is inserted, 
there is a possibility that the tube may 
oscillate; in other words, the worse a 
tube is, the more “B” battery must be 
used in order to make it oscillate. Ex¬ 
pressed in another way, the “goodness ,, 
of a tube is measured (in this tester, 


the “B” voltage every time a test is 
completed. All that is required is a 
potentiometer connected across the “B” 
battery. The tube is inserted in the 
socket and the potentiometer varied un¬ 
til the tube just oscillates; the position 
of the potentiometer is then noted and 
compared with the position it should 
have for a good tube of the same type. 
In this manner a quantitative measure 
of the “goodness” of a tube is obtained. 
In our tester, the potentiometer is des¬ 
ignated R3, and has ten taps, from 1 



Complete schematic circuit of the tester. The values of all parts are given in the List of Farts in the 

text. 
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Fig. c 

A rear view. The two dry cells are placed alongside one another, from left 
to right, and are supported by the metal straps. 


Fig. B 

A panel view of the tester showing the controls. 


to 10 inclusive. Tap No. 1 is connected 
to the highest voltage and tap No* 10 
to the lowest or the zero point of the 
small “C” battery used as the “B” bat¬ 
tery. 


Essentially it is the same as show r n in 
Fig. 1, but includes the various switches 
and sockets required for easy manipu¬ 
lation. The location of all the parts 
shown in the diagram is designated by 
corresponding lettering in the photo¬ 
graphs. 

Description of the Circuit 

Referring to the final diagram, we 
see that two dry-cells labeled “A” bat¬ 
tery and a single 4.5-volt “C” battery 
are all the power supply necessary for 
complete operation. The jntch of the 
note is not at all important; the resist¬ 
ance R2 is used, not to vary pitch, but 
to adjust the filament potential to a 
“best” value for comparative purposes, 
resulting in a fixed setting for each 
type of tube . There is only one really 
important variable factor—the setting 


of the potentiometer R3, w'hich is con¬ 
nected across the 7.5-volts available. 
Thus the plate potential is varied, as 
previously described. No adapters are 
needed because a single 4-, 5-, and 6- 
prong socket are used, which is suffi¬ 


cient for all purposes. 

The purposes of the other variable 
units are as follows: switch No. 1 is 
the off-on switch for the tester; sw f itch 
No. 2, which is usually “on,” short cir¬ 
cuits the 10-ohm resistor Rl, except 
when 2-volt tubes are used; toggle 
switch No. 3, usually in the G position, 
connects the grid prong of the sockets 
(the screen-grid in four-element tubes) 
to the plate of the tube, when thrown 
to the P position. The screen-grid 
clip, S.G., then connects to the cap of 
the tube. Toggle switch No. 4, usually 
in the H position, connects the K prong 
(which usually is the screen-grid in 
pentodes) to the plate of the tube, 
when thrown in the P position. Finally, 
binding posts are placed on the panel 
for a signalling key; since the tube 
(Continued on page 425) 



be tested end the results tabulated as described 
In the text. 



Elementary circuit of the tester illustrating a the 
theory of operation. A simple regenerative circuit 
Is employed similar to the type used in ordinary 
tickler receivers. 


• We believe this simple, low-cost lube fester (which may be fully constructed 
without phones or batteries for less than $5.00) is the most practical tester 

for the Service Man with a small amount of "cash on hand." 

• It uses no meters whatsoever, is simple to build and still simpler to operate. 
There is nothing in it to "wear out" or go out of order. In a word, it is 

realization of a dream! 

• In seventeen tubes out of eighteen this tester agreed with an expensive 
tester of the meter type—in the eighteenth case, the meterless tube tester 

described here won out! 

• Does this convince you? 


The final circuit is shown in Fig. 2. 

METERLESS TUBE TESTER 
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THE LATEST 
RADIO EQUIPMENT 


w. E. ANTENNA SYSTEM 

AN antenna system capable of supply- 

' ing 3,000 receiving sets from a 
single antenna has been designed and 
marketed by the Western Electric Co. 
In apartment, or in other multiple 
dwellings, where a number of radio sets 
must be operated from a single 
antenna, some means must be provided 
to properly distribute the signal so as 
to cause the least amount of interfer¬ 
ence possible. This is accomplished by 
the antenna system pictured in Fig. A, 
below. 

The antenna is connected to a trans¬ 
mission line running from the antenna 
to the set, this line being connected to 
the antenna through a panel consisting 
of a lightning arrester, a terminal 
strip, and a matching impedance trans¬ 
former (this latter unit being impor¬ 
tant in eliminating noise picked up by 
the antenna) ; this unit is shown in (i) 
of the figure. This transmission line 
terminates in an amplifier panel, shown 
in (2) of the figure. This amplifier 
contains filter units and is capable of 
supplying 750 radio sets; four such 
units may be used on a single antenna. 
The power for the amplifier unit is 
supplied by a special rectifier unit 
shown in (3) of the figure. Finally, 
another impedance matching trans¬ 
former, shown in (4), matches the im¬ 
pedance of the line to that of the in¬ 
dividual sets. 

The impedance matching transform¬ 
ers are used between the aerial and 
the lead-in, and between the lead-in and 
the set. This subject is covered in an 
article in this issue of Radio-Craft. 


NON-POLARIZED ELECTROLYTIC 
CONDENSERS 

THE Solar Mfg. 

Corp. announces 
the new electrolytic 
condenser, pictured 
in Fig. B, which is 
not polarized — the 
condenser may be 
connected to the line 
in any manner de¬ 
sirable. This is ac¬ 
complished by using 
two coated anodes 
and a single dielec¬ 
tric, in a series con¬ 
nection. This re¬ 
duces the total ca¬ 
pacity to one-half its 
normal value when 
polarized. 



FLASHLIGHT SCREW DRIVER 

THE Burgess Battery Co. has now 
available a novel screw driver hous¬ 
ing a battery and light, as shown in 
Fig. C. Depressing a button lights 
the light. 



Fig. C 

New Burgess flashlight screw driver. 


LATEST TUBE CHECKER 

/"\NE of the most inconvenient things 
the Service Man must contend with 
is the use of adapters with almost any 
type of equipment for testing tubes. 
The Radio City Products Co. has al¬ 
leviated this condition by producing 
the Model 301 set tester illustrated in 
Fig. D. This tester is designed to test 
all the new 4-, 5-, 6-, and 7-prong tubes 
without any adapters. Another valu¬ 
able feature of this tester is the pro¬ 
vision for voltages of 1.5, 2.0, 2.5, 3.3, 
5.0, 6,3, and 7.5 for any of the ten 
sockets on the panel. Both plates of 
the *80, 82, and 83 rectifier tubes may 
be readily tested. Grid shift, short, 
and gas tests may also be made. 



Fig. D 

New Radio City tube tester. 


The Multidapter, described in our 
November issue, is now equipped with 
a plug and cord, and is known as the 
type 204. 



antenna 


distribution outfit. 


Fig. A 

Photographs of the Western Electric 


CATHODE-RAY. SWEEP CIRCUIT 

COMPLETE cathode-ray circuit, 
** ideal for laboratory and indus¬ 
trial uses, has been announced by the 
Wireless Egert Engineering Co., and 
is shown in Fig. E. A special fluores¬ 
cent screen, 3 l /z inches in diameter, is 
used, making it specially useful for 
photographic work. A sweep circuit, 
used for obtaining a linear time axis 
is also provided. The power supply 
delivers a filament voltage of .5 to 1; a 
filament current of 5 amps.; an ac¬ 
celerating voltage of from 300 to 700; 
and a focusing voltage of —100; for 
the cathode-ray tube. 



Fig. E 

New Wireless Egert Engineering cathode-ray 
tube and sweep circuit. 


396 


RADIO-CRAFT for JANUARY, 


933 
































AUTOMOBILE RECEIVER 

THE Galvin Manufacturing Corpora- 
tion has fallen in line with the rest 
of the wise radio set manufacturers 
by producing an automobile receiver 
pictured in Fig'. F at (1)* This re¬ 
ceiver does not use batteries or rotat¬ 
ing machinery for its power supply, 
but the vibrator type “B” eliminator, 
a product of Mallory, which may be 
seen protruding slightly from its case. 

In connection with “B” battery 
eliminators, it is well to mention that 
more and more of the auto receiver 
manufacturers are resorting to this 
type of “B” supply in preference to 
the other types because of the ease 
with which defective parts may be re¬ 
placed. 


TRANSMITTER—RECEIVER 

CROM the laboratories of the RCA 
‘Victor Co., comes word of a new, 
tiny, short-wave radio telephone and 
telegraph receiver, in a single unit, 
for emergency and mobile communi¬ 
cations over short distances. 

The set, shown in (2) of Fig. F, 
weighs 22 pounds with the battery 
unit, and takes up about as much room 
as a moderate sized “B” battery. 

The operation of the unit is simple. 
The changeovers from “transmit,” “re¬ 
ceive” and “telegraph” positions are 
accomplished with a single changeover 
key switch. 

The circuit of the Transceivers is of 
the super-regenerative type. 


NEW S. W. CONVERTER 

ITEM (4) of Fig. F, is an illustration 
■ of the new Kolster S. W. converter. 
The features of this converter are: 
range, 1,500 to 13,000 kc.; five sep¬ 
arate coil bands in a unique rotating 
switch arrangement, eliminating plug¬ 
in coils, dead-end losses, taps and the 
rest of the evils that besets the usual 
switching or coil changing methods. 

The unit obtains its power supply 
by plugging into any Kolster Inter¬ 
national broadcast receiver. Any band 
may be selected by throwing the switch 
on the front panel. It is encased in a 
walnut finished cabinet which har¬ 
monizes with the current Kolster line 
of sets. 


NEW AUTO ”B M UNIT 

THE Utah Radio Products Co. an- 
nounces the new auto “B” unit illus¬ 
trated in 3 of Fig. F. This unit has 
the following unique characteristics: 

It is over 50% efficient; uses a gas- 
filled rectifier tube in a full-wave con¬ 
nection; it is quiet in operation and 
will remain so continuously if installa¬ 
tion instructions are followed; the in¬ 
termediate voltage may be adjusted 
with a screw driver and without re¬ 
placing resistors; an automatic “A” 
power-control relay to control the unit 
from your present radio switch is built 
in every eliminator. 

This unit will operate between wide 
battery-voltage fluctuations. 


THE TELOPAD 

M ANY listeners do not like to use 
aerials. In the past, many de¬ 
vices have been used to obviate the use 
of them, and the unique item illus¬ 
trated in (5) of Fig. F, is convenient, 
easy to install, and looks well (which 
is bound to please the housewife). 

Just hang it on the telephone, or 
let the telephone rest on it as shown 
in the illustration, and your worries 
are over. It has the additional advan¬ 
tage that when the phone rings and 
you lift the phone to answer it, the 
volume of the radio automatically 
lowers—which in itself is a con¬ 
venience. It is manufactured by the 
L. Chasnoff Telopad Co. 

NEW CRYSTAL SPEAKER 

THE Brush Development Co., manu- 
* facturers of the crystal microphone, 
speakers, etc., have now available for 
use a four-unit crystal speaker, capa¬ 
ble of handling 8 watts of electrical 
power, and delivering just a little less 
in acoustic power. The complete 
theory of operation of this type of 
loudspeaking unit was fully described 
in the July, 1932 issue of this maga¬ 
zine, and the reader is urged to refer 
to it. 

This company produces crystal 
speakers in sizes ranging from 2 watts 
upward; the 8-watt size being illus¬ 
trated in (6) of Fig. F. The crystal 
microphone was also described in 
Radio Craft, in the November issue. 
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NEW TUBE ANNOUNCEMENTS 


Four new tubes are now available. A double-grid output tube for automo¬ 
tive or D.C. use; a 2-volt R.F. pentode; a complete class B amplifier tube; 
and a new, mercury-vapor rectifier. Read the complete data given below. 


52 


Fil. voltage. 6.3; fil. current, .3- 
A.; plate voltage, 180; plate 
current, 42 ma.; grid bias, zero. 


15 19 

Heater voltage, 2; heater cur- Filament voltage, 2; filament 
rent, .2-A.; plate voltage, 135; current, .26-A.; plate voltage, 
S.G. voltage, 67.5; grid bias, 1.5. 135; plate current, 10 ma, 

LOUIS MARTIN 


KR-I 


Heater voltage, 6.3; heater cur¬ 
rent, .3-A.; max. A.C. volts, 
350; D.C. output current. 50 ma. 


C ONTINUING our discussion of the 
new tubes available, we find this 
month a variety of tubes suita¬ 
ble for various classes of service. 
A number of the 6.3-volt tubes are 
of the filament type, and contain a 
new feature—two grids, which may be 
connected for use as either a class A 
or class B amplifier. We proceed now 
with a discussion of the latest tubes: 

The ER-52 

The ER-52, indicated in Fig. A, is 
a dual purpose, filament type, output 
tube designed for use in automobile 
receivers, and in power-operated, D.C. 
receivers. The widely different char¬ 
acteristics required for these two types 
of service are obtained by employing 
two separate grids, which are con¬ 
nected to separate base pins, as indi¬ 
cated in Fig. 1A. 

For use in automobile receivers, the 
inner and outer grids are connected 
together, the tube then having the 
characteristics of a high mu, three-ele¬ 
ment tube, and being operated under 
familiar class B conditions with zero 
bias. 

In power operated, D.C. receivers, 
the outer grid is connected to the 
plate, the tube then having the char- 



Socket connections for the 52. 


acteristics of a low mu triode, and 
being operated under essentially class 
A conditions, but also with zero bias. 
These two sets of conditions are indi¬ 
cated in Fig. IB. The plate voltage 
characteristics for high mu or class B 
connections are shown in Fig. 2. It 
will be noted that load lines are shown 
for resistances of 3,000 ohms, corres¬ 
ponding to 12,000 ohms from plate to 
plate for two tubes, and for 2,230 
ohms per plate, corresponding to 9,000 
ohms from plate to plate for two 
tubes. These load lines are drawn on 
the assumption of a 180-volt power 
supply. The higher value of load re¬ 
sistance is preferable for most operat¬ 
ing conditions, where the input voltage 
does not exceed 21 volts. For input 
voltages higher than this value, the 
lower value of load resistance is pref¬ 
erable. 

The measured output characteristics 
for two type ER-52 tubes operated un¬ 
der class B conditions are shown in 
Fig. 3. The values shown assume a 
plate to plate load resistance of 12,- 
000 ohms, and for an input voltage 
supplied directly from a low imped¬ 
ance source. Under practical condi¬ 
tions, with the input voltage supplied 
by a '37 or 85 tube as a driver, an 
output of approximately 3 watts is 



Fig. 2 

Plate voltage characteristic of the 52 for the high* 
mu or class B connections. 


obtainable from the output stage. 
With reference to this curve, Rg is the 
grid resistance, Po is the power output, 
and the second and third harmonics 
are so labeled. 

Static curves for low mu or class A 
connections are shown in Fig. 4. As 
high plate circuit efficiency is not re¬ 
quired in 110-volt, D.C. receivers, this 
tube has been designed to draw a rela¬ 
tively high plate current under these 
conditions for obtaining increased out¬ 
put. In this same figure, load lines are 
shown corresponding to load resist¬ 
ances of 1,950 and 2,500 ohms. These 
load lines are drawn for plate voltages 
which would allow 10 volts for the 
drop in the output transformer pri¬ 
mary. The measured output charac¬ 
teristics for a single ER-52 are shown 
in Fig. 5. For the conditions of a 
2,500-ohm load resistance, an input 
voltage is supplied directly from a low 
impedance source. Since the grid of 
the tube under these operating condi¬ 
tions swings positive and draws grid 
current during one-half of the cycle, 
this input stage must, in practice, be 
capable of delivering an appreciable 
amount of power to the output stage. 
The input circuit requirements are 
similar to those for class B operation, 
and precaution must also be taken to 
secure the proper phase relations be- 



VOLTS INPUT ft.M.S 


Fig. 3 

Measured output characteristics for the 52 under 
class B conditions. The values shown assume ai 
plate-to-plate resistance of 12.000 ohms. 
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WHAT THESE NEW 
TUBES ARE FOR 

The 52—a filament type output tube 
which may be used in automobile or D.C. 
power—operated receivers by merely 
changing the socket connections. 

The 15—a 2-volt, heater type R.F. 
pentode. This is the first time a heater 
has been incorporated in the 2-volt line 
of tubes for producing constant emission 
with wide battery-voltage fluctuations. 

The 19—An ingenious new tube which, 
by virtue of its double construction, is 
really two class B amplifier tubes in one. 
It is no longer necessary to use two tubes 
to secure class B operation—the single 
19 is sufficient. 

The KR-I—A new mercury-vapor rectifier 
especially designed for automotive use. 
It has a high breakdown voltage and is 
economical in operation. 


tween input and output stages so as to 
reduce the second harmonic due to 
grid current. The 85 tube is suitable 
as a driver for a single output stage 
using a 52, and in this case, the volt¬ 
age drop in the filament of the 52 may 
be used as grid bias for the driver 
tube. With this combination, an out¬ 
put of 1. watt is possible in practical 
receivers. Increased output may be 
obtained by the use of two 52 tubes 
connected in push-pull, with zero bias. 
With this combination, an output of 1. 
watt is possible in practical receivers. 
Do not confuse this class A connection 
with push-push connections which also 
use zero bias —this is push-pull. With 
this arrangement, the even harmonics, 
due to the flow of grid current in the 
input circuit, are balanced out. The 
output power is then in the neighbor¬ 
hood of 1.9 watts. This value may be 
increased if the driver tube is slightly 
overloaded. 

The following characteristics as a 
class A amplifier obtain: Plate and 
outer grid voltage, 100; grid bias, 0; 
plate current, 42 ma. As a class B 
amplifier: Plate voltage, 180; grid 

bias (both grids) 0; plate current at 
no signal (for two tubes), 3 ma.; fila¬ 
ment voltage, 6.3; filament current, 
.3-ampere. 



Fig. 4 

Static curves for the lowmu or class A connec* 
tions of the 52. In this case, load resistances of 
1,950 and 2,500 ohms are assumed. 


The 15, Cathode Type R.F. Pentode 

One of the main disadvantages of 
the 2-volt series of tubes is the fila¬ 
ment construction. The heater type 
tubes are much more stable in opera¬ 
tion, and the emission from the 
cathode does not fluctuate as rapidly 
as the emission from the filament type 
tube. 

The first heater type tube with 
heater-current consumption low enough 
to bring it into the class of the bat¬ 
tery-operated tubes is now made 
available by Sylvania in their an¬ 
nouncement of the type 15, a pentode 
designed for R.F. amplification and 
detection. Limitations as to the physi¬ 
cal size of the cathode make it neces¬ 
sary to take a higher current than is 
required for a filament-type of equiva¬ 
lent characteristics, but it is not an¬ 
ticipated that the 15 will be used in 
more than one or two sockets of the 
receiver where the circuit require¬ 
ments are such as to make an inde¬ 
pendent cathode connection desirable. 
Some of the important applications of 
this tube are as follows: 

(1) Combine first-detector—oscilla¬ 
tor tube in superheterodyne receivers 
where an oscillator coupling coil is 
placed between cathode and ground. 

(Continued on ixigc £38) 
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Fig. S 

Measured output characteristics for a single 52. 
For a 2,500-ohm load resistance, the input must 
be supplied from a low-impedance source. 



Fig. 8 

Sketch showing the internal arrangement of the 
19. Compare this with the socket connections 
given in Fig. 7, below. 



Socket connections of the 19. Note the symmetri¬ 
cal connections of the grids and plates. 



Fig. 6 

Socket connections of the 15. a 2-volt, heater- 
type output pentode. Note that a 5-hole socket 
Ss employed. This tube is further illustrated in 
Fig. B above, and additional data is given in 
the text. 
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WHY YOU SHOULD BUILD THIS RECEIVER 

It may be used with any type of power supply available: D.C., A.C. of any 
frequency, or even batteries, if so desired. 

The polarity of the line plug makes absolutely no difference—it works either 
way. 

It uses the new 85, duodiode-triode in a regenerative, reflex circuit, making it 
very sensitive and selective. 

A phonograph pickup may be easily connected to posts provided for the pur¬ 
pose, with no additional apparatus. 

Tunes to the police wavelengths with no changes whatever. 

BUILDING A 1-TUBE PORTABLE, 

UNIVERSAL CURRENT SET 

R. D. WASHBURNE 
and F. R. HARRIS 



Fig. A, above 

Outer view of the receiver. Note the fused plug 
at the left. 

Fig. B, below 

Under-chassis view. The location of all parts may 
easily be determined from this view. 

I N Fig. A is illustrated a novel 1-tube 
portable receiver which is designed 
to operate on practically every 
type of commercial line-current sup¬ 
ply; also, by means of a switch it is 
possible to receive police-wave sta¬ 
tions in addition to the regular 200 
to 550 meter broadcast programs; 
finally, by means of terminals pro¬ 
vided for the purpose, it is possible to 
hear phonograph records through the 
use of an electromagnetic pickup. A 
rear view of the apparatus is Fig. B. 

The schematic circuit, Fig. 1, is 
fundamentally that of the reflex re¬ 
ceiver described and illustrated in the 
November, 1932, issue of Radio- 
Craft, in the article, “How to Build 
the ‘Diode-Triode’ Reflex Receiver,” 
by the writers. However, the former 
set was primarily designed as a bat¬ 
tery receiver while the latter features 
a unique arrangement of a power sup¬ 
ply system; also, there are a few 
variations in the actual tuner circuit. 

Theory of Operation 

The incoming signal is tuned in by 
condenser Cl in shunt to the secon¬ 
dary of LI, a standard “three-circuit” 



tuner. By means of switch Sw. the 
wavelength minimum may be reduced 
to include “police calls”—to many 
people, the most interesting band. 

After being amplified by the triode 
portion of tube V, the R.F. .signal 
path is completed through condenser 
C3 which connects to the cathode. At 
the same time the R.F, signal, in 
passing through the primary P of the 
fixed R.F. transformer, induces a 
voltage in the secondary S which is 
applied to the rectifier portion of the 
vacuum tube. In order to obtain the 
greatest voltage output from the sig¬ 
nal-rectifier, the two plates are con¬ 
nected together in a “diode” hookup. 

The pulsating D.C. which now flows 
through the primary of the A.F. 
transformer T induces in the secondary 
a potential which is applied to the 
triode portion of the duodiode-triode, 
type 85 tube. The sequence of oper¬ 
ations is shown in simplified form in 
Fig. 2A. 

Due to the fact that there is con¬ 
siderable loss in the diode type of 
rectifier, it is essential to use an A.F. 
transformer with a high ratio. The 
use of an instrument of this design is 


not detrimental, as the low-impedance 
primary is a fair match for the diode 
portion of the tube. In this manner 
the voltage step-up of the A.F. trans¬ 
former compensates to a certain ex¬ 
tent the loss through the half-wave 
rectifier. The sensitivity and selec¬ 
tivity of the set as a whole are depend¬ 
ent almost entirely on local reception 
conditions and the size of the individ¬ 
ual antenna. 

To simplify the tuning requirements 
and to conserve space, an iron-core 
R.F. transformer was used to couple 
the output circuit of the 85 to the 
rectifier. In order to obtain even 
amplification over the entire tuning 
band, with sufficient volume for good 
headphone operation, it was necessary 
to use a shielded “screen-grid” type 
of the make specified in the List of 
Parts. 

By shunting the primary of this R. 
F. transformer with the third or 
tickler winding of LI, it was found 
possible to utilize the feature of re - 
generation at all wavelengths; also, 
this connection made it convenient to 
compensate for a tendency toward 
(Continued on page 442) 
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HOW TO BUILD A 13-WATT 

CLASS B AMPLIFIER 

Here are complete constructional details of a I 3-watt 
amplifier drawing 55 watts. Permits universal light 
socket or low-cost automobile generator installations. 



YO*f COWTKOC VOCUMt CONTROL 
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LEON J. LITTMAN* 
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OUTPUT POSTS 


Fig. A 


May be used with any standard speaker, with 
or without field coils; uses the latest tubes; 
operates from either a radio set, phonograph, 
or microphone. Uses class B tubes. 


■HE new and rapidly-growing in¬ 
dustry of building, renting, and 
selling up-to-date sound systems 
has produced an ever-increasing 
demand for better and more efficient 
A.F. power amplifiers for general P.A. 
work. 

The amplifier to be described has the 
same maximum, continuous A.F. output 
as a conventional amplifier using type 
’50 tubes in push-pull and has been 
found quite ample for general work in 
the P.A. field. As this amplifier may 
•Chief Engineer, Coast to Coast Radio Corp. 


be used with the Auto A.C, Power Unit 
described in the November issue of this 
magazine (on page 276), it may there¬ 
fore be called “universal.” Using this 
power unit, the amplifier may be oper¬ 
ated from a six-volt storage battery for 
automotive use (requiring a 6-volt field 
speaker) since it is rated at 65 watts 
and is perfectly capable of handling the 
amplifier to be described, which deliv¬ 
ers 13 watts to the speaker. 

Another advantage of class B ampli¬ 
fication is the fact that the power trans- 
(Continued on page 433) 
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USING THE V. T. 
VOLTMETER 

Do you know how to measure the inductance and capac¬ 
ity of antennas, the capacity of electrolytic condensers, 
the regulation of power units? If not, read this article. 


BERYL B 



Fig. 4 

At A, circuit for measuring voltage regulation; 
at B, connections for measuring the capacity of 
electrolytic condensers; at C, setup for measuring 
the impedance of electrolytic condensers; and at 
D* the circuit for determining inductance and 
capacity of antenna. 

T HE February, 1932, issue of 
Radio-Craft contained a descrip¬ 
tion of a two-tube, vacuum-tube 
voltmeter of exceptional de¬ 
sign. The features of this voltmeter 
are such as to facilitate almost every 
type of measurement. The May, June, 
and August issues of this magazine 
contained a series of articles on the 
use of this voltmeter; this article, the 
last of the series, contains further 
measurement data. 

Measurement of Voltage Regulation 

In order to measure the voltage 
regulation characteristics of power sup¬ 
ply devices, the setup given in Fig. 
4A is used. The resistance R is a one- 
ohm, wire-wound resistor. The V. T. 
voltmeter is used to measure the volt¬ 
age drop across this resistor in order 
that the accurate value of the current 
may be determined. The resistance of 
R1 is the same as the value of the 
bleeding resistor that is normally 
across the output of the system; this 
is generally 5,000 ohms. Resistor R2 
is a variable unit of 0 to 25,000 ohms 
and should be capable of carrying at 
least 100 milliamperes. The meter 
VM is used to measure the voltage 
and may be of the 1,000-ohms-per-volt 
type, although the use of a V. T. volt¬ 
meter with a multiplier will give a 
more accurate result. 

The procedure of the test is to ad¬ 
just R2 to minimum resistance and 
the current through R, determined by 
the voltage drop, is plotted against 
the voltage as measured by VM. The 


resistance of R2 is gradually increased 
in steps, with current and voltage 
readings taken. After the various 
readings have been made they are 
plotted on graph paper in order to 
give the voltage regulation curve. 

Measuring Capacities of Electrolytic 
Condensers 

The setup of the apparatus for the 
measurement of the capacity of 
electrolytic condensers is given in Fig. 
4B. The V. T. voltmeter is connected 
across the one-ohm resistance R. The 
terminals Bi and B2 of the gooseneck 
V. T. voltmeter are used. 

The A. C. current in amperes 
through the standard paper condenser 
Cs, the unknown electrolytic condens¬ 
er Cx, and the one-ohm resistor R is 
determined by the voltage drop across 
R. 

The capacity of the electrolytic con¬ 
denser may be determined by the 
formula: 

I x Cs 

Cx —--———; 

6.28 x E x Cs — I 

where Cx is the capacity of the 
electrolytic condenser in farads, Cs is 
the capacity of the standard paper 
condenser in farads, I is the A. C. in 
amperes through the two condensers 
in series, E is the A. C. voltage across 
the two condensers that is indicated 
by VM. 

The above measurement is approxi¬ 
mate as it is based on the impedance 
of the electrolytic condenser and neg¬ 
lects the electrolyte resistance. The 
value of the capacity obtained is the 
effective value and is less than the 
absolute or electrostatic value. The 
battery “B” is employed to polarize 
the electrolytic condenser. 

Measuring Impedance of Electrolytic 
Condensers 

In order to determine the impedance 
of electrolytic condensers the setup in 
Fig. 4C is employed. The resistor R 
is a standard, non-inductive variable 
resistance. 

The D. P. D. T. switch is first set to 
the “A” position and the extent of in¬ 
dication noted on the V. T. voltmeter. 
The D. P. D. T. switch is then set to 
the “B” position and the resistor R 
varied until the indication on the V. T. 
voltmeter is the same as obtained with 


BRYANT 

the switch in the “A” position. The 
impedance of the condenser is then the 
value of resistance, in ohms, of the 
resistor R. 

Capacity and Inductive Reactance 

Capacity or inductive reactance, in 
ohms, may be determined by the same 
setup and in the same manner. Al¬ 
though an audio-frequency oscillator 
is desirable; a frequency source of 60 
cycles will answer for most purposes. 

Capacity and Inductance of Antennas 

In order to determine the induc¬ 
tance and capacity of an antenna, the 
setup given in Fig. 4D is employed. 
Coil L is the radiating inductance of 
the oscillator, which has about 10 turns 
of wire of any diameter; LI is the 
pickup coil of two turns; L and LI 
should be shielded from the balance 
of the apparatus, L2 should be a two- 
turn coil; LS, a coil of known induc¬ 
tance; L3, the wavemeter inductance; 
C, the wavemeter capacity; and R a 
resistance of 5 ohms, across which is 
placed the V. T. voltmeter for reson¬ 
ance indication. 

With the D. P. D. T. switch in the 
“A” "position, the wavemeter is brought 
into resonance. The “LC” constant is 
now determined from the wavelength 
from the chart published in the June, 
1932, issue of Radio-Craft. 

Next, the coil LS is connected in 
the circuit by throwing the switch to 
the “B” position. The inductance LS 
should be large enough to increase the 
fundamental wavelength approximate¬ 
ly four times. The wavemeter is again 
brought into resonance and the LC 
constant again determined. 

The capacity of the antenna is now 
determined from the formula: 

LCs 

Ca =-; 

Ls 

where Ca is the antenna capacity, LCs 
is the oscillation constant with Ls in 
the circuit, and Ls is inductance in 
microhenries. 

The inductance of the antenna may 
now be determined from the follow¬ 
ing formula: 

LCf 

La —-; 

Ga 

where La is the antenna inductance in 
(Continued on page 426) 
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In this article, the second of a series of six intended to supply the 
Service Man with money-making ideas, Mr. Short discusses perma¬ 
nent outdoor public address amplifiers and how to sell them. The 
first article, which appeared in the December, 1932, issue, covered 
permanent indoor installations. The third article, which will appear 
in the forthcoming February issue, will take up mobile, portable and 
temporary installations. Service Men with P.A. problems are 
invited to avail themselves of Mr. Short's experience in this field. 


MAKING MONEY WITH 

P. A. AMPLIFIERS 

HUBERT L. SHORT* 



An unusual use for P.A. Amplifiers for controlling 
automobile traffic. This booth is used by Chief of 
Police William Nichols, of Stratford, Conn. Here 
is a great idea for Service Men to take up with 
police chiefs in their own towns. 



The Lafayette 250 Public Address Amplifier (right 
foreground), with a double button "mike" and 
stand, microphone amplifier stage (small box) and 
two 104 dynamic speakers. 

T HE Service Man with an eye to 
business will find prospects for 
permanent outdoor public-address 
amplifiers all around him. Let 
him take a ride around town some Sun¬ 
day afternoon and make a list of public 
places of the following kinds: amuse¬ 
ment parks, playgrounds and recreation 
centers, swimming pools, airports, race¬ 
tracks, ball parks and dancing and skat¬ 
ing pavilions. Of course, some of them 
may already be equipped with P.A. 
systems, but it is certain that many 
are not. 

If the information is not listed in the 
city directory, call up these places di¬ 
rectly and inquire for the names of the 
owners. Of course, before you ap¬ 
proach them you should visit each place 
and look over the situation carefully. 
Convince yourself, before you attempt 

•Sound Engineer, Wholesale Radio Service 
Co., Inc. 


to convince the proprietor, that a P.A. 
amplifier is really necessary or desir¬ 
able as a means of maintaining or in¬ 
creasing business. There’s no sense in 
wasting time on an unprospective pros¬ 
pect—if you get what I mean. 

Before you open your sales attack, 
you want to have a pretty good idea of 
what kind and size of amplifier and 
how many loudspeakers will meet the 
particular requirements. You should 
figure on a microphone, a phonograph 
turntable and pickup and plenty of out¬ 
side wire. This latter detail is an im¬ 
portant one, and many a Service Man 
has come to grief over it because he 
neglected to include it in his bill of 
materials. By the time you get finished 
draping wire around corners, up poles, 
over roof tops and down buildings, you 
may need several hundred feet. 

Get Started Early 

The most serious mistake that Serv¬ 
ice Men make in considering outdoor 
P.A. amplifier business is that they 
start “working” on their prospects too 
late. Perhaps the thought of people 


splashing in swimming pools or cheer¬ 
ing at the racetrack is remote from 
your mind when the snow is falling and 
the temperature hovers around 30, but 
the winter is the time to get started. 
It is during December, January, Feb¬ 
ruary and March that you must do your 
selling. Then the owners are not espe¬ 
cially busy and have plenty of time to 
listen to your hot sales arguments on 
the benefits of P.A. amplifiers for their 
enterprises. As soon as spring rolls 
around they put on their overalls and 
start the annual overhauling, and then 
they’re beyond hope. 

A Novel P. A. Syitem 

Exceptionally effective use of a pub¬ 
lic address amplifier—one offering a 
valuable suggestion that many Service 
Men can readily capitalize on—is being 
made by Chief of Police William B. 
Nichols, of Stratford, Conn. One of 
the most heavily traveled express high¬ 
ways in the country runs through this 
town, and the control of traffic is nat¬ 
urally a considerable problem. To 
(Continued on page khl) 
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RADIO-CRAFT'S LIST OF 
TRADE NAMES AND MODEL NUMBERS 

So much confusion exists in radio regarding trade names and model numbers that RADIO-CRAFT 
painstakingly collected the data below and presents it to its readers 


ALL AMERICAN MOHAWK CORP. 
Trade Name: LYRIC 

Designation Designation of Alternative 

of chassis complete net designations 


SA-65 

.Model SA-65 table 

Model SA -66 console 

SA-91 

Model SA-91 

SA-130. 

Model SA-130.Channel Control 

SW-XI) 

.Model SW-80 Short Wave 

11-7 

.Motlei B-7 Battery Model 

11-80 

Model B-80 Battery Model 

S -6 

.Model S -6 Midget 

Model S-61 Console 


Model S-62 


Clock Model 

S-7 . 

Model S-7 

8-8 . 

Model S -8 

S-10 

Model S-10 

S-63 

Model S-63 

S-80 

Model S-80 Midget 


Model S-Xl Console 

DC-65 

Model DC-65 Direct Current 


ATWATER KENT MANUFACTUR¬ 
ING CO. 


Designation 

Designation of 

Altermttiie 

of chassis 

complete set 

designations 

91 

91-Auto 


93 

93 -Converter 


188 

188-Lowboy. 

L Cabinet, 

308 ftj«*aker 

260 . 

,260-Semi-l 1 ighboy. 

.M Cabinet 

469 

.469-Lowboy 

K (‘abinet, 

380 Blanker 

469 D— . 

.469-D (D. C.)-. 

K Cabinet, 

4G9D siM-aker 

469Q . 

469-Q Compact 

.K Cabinet, 

469() speaker 

(Battery).. 

480. 

480-Scmi-liighboy..M (‘abinet, 

380 speaker 

558 . 

558-Compaet 


55s I) 

.558-1) ( 1 >. C.) 


558Q _.. 

5584} Compact 


612. 

.612-Semi-11 ighboy. 

M -2 Cabinet 
1-324 speaker 
1-326 speaker 

627 . 

627-Compact 


812 . 

.812-Highboy. 

.B Cabinet 1-336 


1-338 


AUDIOLA RADIO COMPANY 


Designation Designation of 
of chassis complete set 

4- T . 4 Tube T.K.F. 

Midget 

5 - T -.5 Tube T.K.F, 

Midget 

5 T-SW._.5 Tube T.tt.F, 

Midget with short 
wave attachment 

8 -T . 8 Tube Super Console 

8 -T . 8 Tube Super Midget 

10-T . .10 Tube Super C onsole 

10-T . 10 Tube Super Midget 

1 l-T . 1 1 Tube Super Console 


BROWNING-DRAKE RADIO CORP. 
Trade Name: BROWNING-DRAKE 


Designation Designation of Alternative 

of chassis complete set designations 

40 series._Model 40 (Console)._.20<>-550 meters 

Model 42 (Mantel)....200-550 meters 
Model 44 

(Phono Comb.).200-550 meters 

80 series....Model 80 (Console).-.200-550 and 

Model 83 (Mantel) 1000-3000 meters 

90 aeries.-.Model 90 (Console)—. 15-550 meters 

Model 92 (Mantel)-15-550 meters 


CANADIAN MARCONI COMPANY 
Trade Name: MARCONI 

Designation Designation of Alternative 


of chassis complete set designations 

Model No. 1932 Models 

26 A & 11 Mantel_ .Same chassis used 

in 26-C 

26-C. ..Console. 20 A & 11 

26- SW ..Console Short Wave 

27- SW _Const >le 

Short Wave.. Similar to 2 G-A.B.C. 

28 Midget 

29 A & II....Mantel 

31 . Console 

31- SW.. Similar to 31 

32 .Battery Console 

1933 ModelB 

32- B Battery Console 

33 .Battery Console 

33- AW.All Wave 

Battery Console .Similar to 33 

34 Console 

35 .Console 

36 .All Wave Console 

37 .All Wave Console—.Similar to 36 


CANADIAN WESTINGHOUSE CO., 
LTD. 

Trade Name: WESTINGHOUSE 

Designation Designation of Alter nati re 

of chassis complete set designations 

KC RA, DA 



Model 89 

Consolaire 89 


Model 99 . 

Consolaire 99 

Model 99. 

..Model 99 A 

Consolaire 99A 


Model 110 

Consolaire 110 

Model 110 ... 

..Model 120 

Consolaire 120 


Model 90 

.Consolaire 90 

Mt>del 801... 

.Columaire 8 


Model 101 .. 

..Columaire 10 


Model 801... 

.Model 802 


Model 122... 

..Consolaire Grand 


COLUMBIA PHONOGRAPH CO. 

Trade Name: COLUMBIA 

Designation 

Designation of 

Alter native 

of chassis 

comfdete set 

design at ions 

C-80A.. 

...C-81 

Table Model 


C-h3 

..Console 

C-80B . 

.C-84 

.Console- 

Twin Speakers 

C-800A.. 


C omhinution 

C-90 

.C-93 

Console 


C-95... 

.Console- 

Twin Speakers 

C-100.. 

.C-103 

-Coiisolette 

C -120 

_C-123 

Battery ( onsole 

CROSLEY RADIO CORP. 

Trade Name: CROSLEY 

Designation 

Designation of 

Speaker 

of chassis 

complete .sr< 

A 'umlttr 

127,7-2 

.Adventurer... 

. 304 

129-1. 

Alderman 

318-3, 319-3 

132-1 ... 

_Ambassador 

324-4, 325-4 

124... . 

.Announcer 

306 

124-1 .. 

.Announcer 

321-5, 320-4 

126-1.. 


298 or 308 

77 . 

.Arbiter or 77 B 

264 

125 .......... 

..Bigfclla 

291 

135. 

.Bigfella . 

312-4 

131. 

.Boniiihoy. 

.-.284 

124 

.Caroler 

306 

133 & 7-2 

.Caroler _ 

312-4 

134 

. ..Caroler... 

. 312-4 

134 Ai 7-2.~. 

. ..Caroler. 

312-4 

124. .. 


287 

132-1.. 

.Chief 

325-4, 324-6 


128 

.Chieftain (Battery) - 

. 235.1 or 235M 

132-1 .. 

...Commissioner. 

324-4, 325-4 

130-1 

..Congressman 

.320-4, 326-4 

146-1 

.Congressman. 

327-4, 325-4 

26 

.Crony or 26-J (Battery) 273 

76 

Director or 76-A (D.C.) 263 

77 

... Director or 77-A (A.C.) 264 

125 &7-2_ 

Discoverer.. 

291 

135 & 7-2. 

Discoverer. 

.312-4 

133 

..Forty-five. 

312-4 

136-1 . 

.Governor.. 

320-4, 326-4 

127 . . 

Happy Hour .. 

304 

127-1. 

Happy Hour.... 

322-6, 320-4 

129 

Judge 

309-4 

129 

...Justice . . 

309-4 

146-1.. 

Legislator. 

327-4, 325-4 

125 ... 

. ...Litlboy . 

291 

135 

Litlboy 

312-4 

125 

Li tiff‘lla 

291 

135 . 

Li tiff *1 la 

312-4 

53 

Mate or 53-K (A.C.) ... 

.272 

130 

Mayor. 

. 310-4 

146 

Mayor 

315-4 

128 . 

Mayor (Battery) 

235.1 or 235M 

124 


287 or 306 

124-1. 

Merrymaker 

321-5, 320-4 

126-1 _... 

.Merrymaker. 

298 or 308 

134-1 

Merrymaker. . 

320-4, 323-5 

54 . 




(A.C.) 

274 

141 


.313-3 

53 

Pal or 53-F (A.C.). 

.272 

26. 

Partner or 26-K 



(Battery). 

.273 

77 - _ 

_Phono-Automatic 



or 77-1, 

2G4 

124 

Playboy. 

.287 * 

126-1.. 

Playboy 

.298 

134 

Playboy_ 

312-4 

134 <fc 7-2 

Playboy. 

312-4 

12 H . 

Playboy (Battery)- 


124 

Playtime.. . 

306 

124-1_ 

.Playtime. 

321-5, 320-4 

126-1.. 

Playtime. 

298 or 308 

134-1_ 

.Playtime. 

320-4, 323-5 

125 

.Playtime, Jr. 

291 

135 

Playtime. Jr. 

312-4 

137 

.Pup 

284-3 

127 

Reveler 

304 

90 

Koamio . 

214 

91 

Ri >amio 

279 

92 

lloamio 

295 

95 

Roaitiio 

286 

96 

Roamio 

333 

951 

Roamio .. 

332 

84 

Rondeau or 84-C. 

249 

136-1 . 

Secretary- 

320-4, 326-4 

130 . .. 

.Senator. 

310-4 

116 

Senator 

315-4 

27 

Showhoy. 

234 

28 

.Showboy . 

234 

9 

S. W. Adapter 


84 

Sondo or 84-1) 

249 

127 

. Tcnstrike 

.301 

127 <fc 7-2 

Tens trike S.W. 

301 

131 

Tynamite 

284 

111 

.Vagabond 

313-3 

53 

Wood's Desk or 53-M. 

272 

DE 

FOREST RADIO CORP. 

Trade Name: DE FOREST CROSLEY 

Designation 

Designation of 

Alternative 

on chassis 

complete set 

designations 

608A. 

Windsor Model Console. 

-25 cycle 

608 B. 

Windsor Model Console. 

—.60 eyrie 

608C ... 

Berwick Compact Model 

1—.25 cycle 

608 D 

Berwick Compact Model 

I....60 eyrie 

7 08 A 

.Cavendish Console Model. 25 cycle 

70KB.. 

Cavendish Console Model..60 cycle 

851A 

York Console Model _ 

... 25 cycle 


85111_ .York Console Model— 60 cycle 

85 1 C . Mayfair Compact Model....25 cycle 

8511> . Mayfair Compact ModeL...60 cycle 
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902A .Montrose Console Model—.25 cycle 

902B Montrose Console Model .60 cycle 

140 Balmoral Console Model.. Universal 

25 & 60 

801 Embassy Console Model ..Battery 

(Air Cell) 

802 .„. Embassy Jr. Compact- Battery 

(Air Cell) 

ECHOPHONE RADIO MFG. CO. 
Trade Name: ECHOPHONE 

Designation Designation of Designation Designation of 


of chassis 

complete set 

of chassis 

complete set 

D_ 

.- D 

16_ 

16 

E- .. 

_ E 

17 . 

17 

S-3 _ 

S-3 

18 ~ . 

18 

4.... .. 

_ . 4 

20 . 

20 

S-4. 

—... S-4 

35. 

35 

5 .. 

. 5 

40. 

40 

S-5... 

S-5 

50. . 

50, 55 

10 

10 

60 

60, 65 

12 

12 

70. 

.70, 75 

14 

14 

80. 

60 

15 

15 

90 

90 


FADA RADIO & ELECTRIC CORP. 
Trade Name: FADA 


Shop 

Designation of 


Type 

complete set 

Type 

A 

265-A A RR-65 

Battery 

AP 

265-CA <fc 11P-65CA . 

A C. 

B ... .. 

475- A 45 75-A 

Battery 

BP._. 

475-CA & 45/75-CA _ 

A. C. 

C . 

480-B A 50/80-B 

Battery 

D 

10, 11, 30 <fc 31 . 

A. C. 

DC. 

12 

DC 

E. 

50, 70, 71 & 72 

A.C. 

Rev. E 

75 & 77 

A C. 

F .— 

460- \ & R-60 

Battery 

G 

16, 17 & RP-17 

A. C. 

GA. 

20 

.A.C. 

GB _ 

.32 

A C 

GC 

.18 

DC. 

H. ........ 

480-A, 50/80-A & R-80 — 

Battery 

lv 

35 

A.C. 

KA 

4 1, 42, 44, 46 & 47—. 

A C. 

KB 

81, 82, 84,86 

D. C. 

KE 

.122. _. 

Air Cell 

KF__ 

43 

\ C 

KG 

761,762, 764 & 766 

A C 

KO 

51 

A.C. 

K0-220__ 

251,253 <& 257 (257 comb.) 

D C 

KOC 

53 & 57 (57 comb.). 

A C 

KOC-110 

171, 173- . 

I). C. 

KOC-222. . 

Chassis 


Km 

512, 532, 572 (220 volts) 

A C. 

Kl 

15 . . 

A. C. 

KW _ 

48 & 49 

A C. 

KX-.. 

61 & 63 

A. C. 

KY 

.66 


Rev. lv 

35- B 

A. C. 

M 

25, M-180, 15-M , 35-M 

A. C. 

Rev. M _ 

25, M-250, 35-C, 7-M \ 

A C. 

O.. ... 

22 

Battery 

P 

40 

A C 

IIA— -. 

74, 76, S3, 87, 88, 89, 97 

A. C. 

ItC . 

78 & 1 9. 

A. C 

ItE . 

73 & So 

A. C. 

RE-110 

Chassis _ 

D.C. 

Rli-220 

Chassis. 

D. C. 

RF _ . 

732, 852 

A. C. 

ItC . 

55 . 


RX . . 

.93 & 95 



Besides the model number of the receivers there 
are letter designations. These letter designations 
are the letters which appear after the serial number 
of the receiver and they help designate the type 
chassis. 

In other words, n receiver bearing serial number 
0000 -RE will indicate that the chassis could be one 
from cither a model 73 or 85 hb attested by the 
attached sheet. 

FRESHMAN RADIO CORP. 


GRIGSBY GRUNOW CO., INC. 
Trade Name: MAJESTIC 


Designation 
of chassis 

10 .. ... 

20. 

30. .. 

50 

55 . 

55 . 

55. . 


Designation of 
complete set 

11 _ -. 

21, 22. 23 
31 

51, 52 

.56... 

.57 

.58.. 


Alternative 
designations 
Short Wave Converter 


10 ... 

60 

90-H.. 

90 

100 

100-B- 
110 . .. 
120 
120-B 
130-A 
15 - .. 
15_ 

i wi 

150._ 

15.. 

160.. . 
180 

200 _ 

200 _ 

200 _ 

10 .._ 


210 ._ 

210 _ 

210 

220 _ 

220 ._ 

230- A~ 

25 _ 

25- 

25 

25-B._ 

25 

25-B 

290_ 

290 

10 _ 


58.. . 

61, 62 

90, 91, 92, 93 
91 & 92 
101 

102, 103 
1 10 . 

121 

123 

130, 131, 132 

151 

153 

151 

155 _... 

156 _ 

163 

181 

201 _ 

203— 

204.. 

204_ 

.211... 

214._ 

215_ 

221 

223._ 

233 

251..-. 

251_.. . 

253.. .. 

253— 

254.-. 

254— 

291 — 

293 _ 

294 .. 


Ardmore 

Berkshire 

Viking 

(Short & Long Wave) 
.Viking 

1930 Models 
1929 Models 


Auto 


290 

300 

310 

320 

35. 

35- 


294. 

303, 304 , 307 
311, 314 
321 

.351... 

353-. 


Ilavcnwoou 
Lila wood 
Fyfcwood 
.Castle wood 
She rwo Oil 


Sheffield 

Fairfax 

Explorer 

(Short & Long Wave) 
Explorer 

(Short <fc Long W ave) 
Whitehall 
Stratford 
.Croydon 

Collingwood, 1932 
Abbcywood, 1932 

Chel ten wood, Oct. 1931 
Chel ten wood, Nov. 1931 
Brentwood, Oct. 1931 
Brentwood, Nov. 1931 
Bruce wood, Oct. 1931 
Brucewood, Nov. 1931 
Madison 
Adams 
Monroe 

(Short &. Long Wave) 
Monroe 

(Short & Long Wave) 


Collingwood, 1931 
.Abbeywood, 1931 


GULBRANSEN COMPANY 
Trade Name: GULBRANSEN 

352 Model 3521 

Five tube A. C_ Model 3525 

872 .Model 8726 

Seven tube A. C. 

392, Nine tula* Battery Model 3925 
322 Mode! 3225 

Twelve tul»e A. C Model 3226 

3622, Six tube Auto.Model 3622 

3722, Seven tube Auto ..Model 3722 

HOWARD RADIO COMPANY 


All 

symbols only 


KOLSTER RADIO INC. 

Trade Name: KOLSTER 

models carry combination letter-number 


LANG RADIO CORP. 
Trade Name: LANG 


Designation 
of chassis 
AA5. 

AA 6 . 

DC 6 .. 

MAS. 

MD8 

SA9 

SD 8 


Designation of 
complete set 

.Junior AA5 table model 
Senior AA5 table model 
Junior AA 6 T M. 
Senior A A 6 T. M 
.Junior DC 6 T M. 
Senior DC 6 T. M. 

MAS T. M. 

MI >8 T. M. 


NATIONAL COMPANY, INC. 
Trade Name: NATIONAL 

Designation Designation of 
of chassis complete set 
SW58AC .5 Tube A.C. 

Short Wave Receiver 
SW34DC 5 Tube D. C. Battery 
Short Wave Receiver 
SW 3 DC 3 Tube D. C. Battery 
Short Wave Receiver 
SAV3AC .3 Tube A C. 

Short Wave Receiver 

NC 5 5 Tube Short Wave Converter 

NB32 5 Tube Broadcast U. F. Tuner 

II. F. R. 5 Meter Receiver 
H. F. C—. M. C. Converter 

PIERCE AIRO, INC. 

Trade Name: PIERCE AIRO-DEWALD 

Designation Designation of 
of chassis complete set 
11.A.C B.A.C.-4, H A.C -7, B A C -8 

lv A I). - K.A.D.- 8 * K V.D.-4, K.A.H.-7 

50 .50-4, .50-7 , 50-8 

B A.11 H.A.ll.-l, B \ 11-2, B A.II -400 

BA 11 -212, B \ 11.-42 
K.A F K.A.F -1, K.A.F.-2, K.A.F.-400 
K. \ F -212, K. \. 1.-42 

II. A.M ... B A M.-4i.B A . M .-212, B.A .M .-42 

PILOT RADIO & TUBE CORP. 
Trade Name: PILOT 

Designation Designation of Alternative 

of chassis complete set designations 

10 10!0 Dragon Monnrch 

10 -. 8810 Dragon Emperor 

39 7639 Twentieth Century 

39 8239 Golden Arrow 

43 8443 Twin Coupler Brand..Liberty 

43 8643 Armada 

51 9251 Twin Coupler Brand Rainbow 

55 9255 Corsair 

55 9855 Twin Coupler Brand-Captain Kidd 

READRITE METER WORKS 
Trade Name: READRITE 


Designation 
of chassis 


Trade Name: HOWARD 

406 

407 

Designation 

Designation of 

408 

of chassis 

complete set 

409 

Style lv _ ... 

Model K 

500. 

Style If 

Model 11 

502 

Style M 

Model M 

550. 

Style PI! 

Model 500 

610 

De Luxe ..with Short Wave 

710 


Model 501 

900 

1000 


Designation of 
complete set 
60 Cycle Tul>e Tester 
60 Cycle Tube & Short Tester 
.25 Cycle Tube Tester 
25 Cycle Tube & Short Tester 
0 to 10,000 Ohm meter 
0 to 40, 0 to 10,000 Ohmmeter 
Oscillator 
Set Tester 
Set Tester 

A.C. & D.C. Current Measuring Device 


CORRESPONDING MODEL NFMBERS 
EARL and FREED RECEIVERS 
On the corresponding sets, as listed tndow, the 
mechanism is identical. There is a slight difference 
in cabinets. 

Earl 21 equivalent to Freed 56 
Earl 22 equivalent to Freed 55 
Earl 31 equivalent to Freed 7S 
b arl 31-S equivalent to Freed 78-S 
Earl 32 equivalent to Freed 79 
Earl 32-S equivalent to Freed 79-S 
Ear! 41 equivalent to Freed 95 
Earl 33 equivalent to Freed 90 
Earl 33-S equivalent to Freed 90-S 
Earl 24 equivalent to Freed 6.5 
Earl 121 equivalent to treed 53 


KELLOGG SWITCHBOARD & 
SUPPLY CO. 

Trade Name: KELLOGG 


Designation 

Designation of 

Alternative 

of chassis 

complete set 

designations 

501 

504-505-506 Wave Master 


507. 

507-508 

Battery Sets 

510 

510-511 


514 

514-516-517 


515 

515-518-519-520-521 


523_ 

523-526 t 


524 

521-527 t-528 


533 

533-534-535-536 



t25 eyele 


SEARS ROEBUCK & COMPANY 
Trade Name: SILVERTONE 
1932-1933 line 


Designation Designation of Alternative 

of chassis complete set designations 

Name Model 

5 tube 

Battery Super 1620. Midget Cab. 

8 tube 


Bat. Allwavc Sup. .Wellington.. 1520 Midget Cab. 
8 tube 

Bat . Allwavc Sup. Westminster .157 1 Console Cab. 
(Continued on page W0) 
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HOW TO MAKE A 
GENERAL-PURPOSE 

TEST METER 

A description of an extremely versatile test meter which 
not only measures resistance, but inductance and capacity 
as well. Complete construction details and calibration 
data are given below, by the author. 

PAUL SHALLCROSS, E.E.* 



Fig. A 

External view of the versatile tester. 


E VERY technician, whether he is 
interested in the design, construc¬ 
tion, or service of radio appara¬ 
tus, will find the following 
description of a general-purpose meter 
well worth reading. The instrument is 
extremely compact and worthy of a 
place in any radio laboratory. The 
writer wishes to stress the point that 
the accuracy of the completed instru¬ 
ment is dependent entirely upon the 
accuracy of the components; in other 
words, an inaccuvate meter will nullify 
the use of accurate resistors, and vice 
versa. 

The completed instrument is illus¬ 
trated in Fig. A; its schematic circuit 
is Fig. 1; a drilling layout is shown in 
Fig. 2. 

In the operation of an instrument of 
this type, it is necessary that care be 
taken to set the switches correctly, as 

•Engineer. Shallcross Mfg. Co. 



damage may be done in attempting to 
read D.C. values when A.C. is em¬ 
ployed. Likewise, damage will result if 
the instrument is set as an ammeter 
and is connected across a potential 
source as a voltmeter. 

Voltage and Current 

Damage to this general-purpose 
meter is avoided by starting all meas¬ 
urements with the three switches at the 
bottom pointing down from the center 
of their travel, and the output-meter 
switch turned to the right, or out of 
the circuit. Then, the A.C.-D.C. switch 
is set to the desired position. If set to 
D.C., the voltage and current ranges 
may be obtained by having the MA.-V. 
switch set on the MA. or V. position. 

If a reading is obtained without de¬ 
pressing any push-buttons (A to F), 
the range is 1,000 ma. or V as the case 
may be. If the instrument is adjusted 
for D.C. volts and the deflection is not 
too great, press button C for the 250- 
volt range. If the deflection is still too 
small, press button B for the 50-volt 
range or button A for the 5-volt range. 



Fig. 3, above 

Actual resistance and impedance calibration 
curves. 


Fig. 2, right 

Panel layout of the tester. Compare this with the 
photograph. 


On the other hand, if the switches are 
set to D.C. and MA. and buttons F, E, 
and D are depressed in the order given, 
the current ranges will be 100, 10, and 
1. ma. respectively. Operating the 
push-buttons in this order will serve to 
prevent excessive current passing 
through the meter and causing damage. 
When the A.C.-D.C. switch is set to 
A.C., oh/// A.C. voltages may be wieas- 
itred. Therefore, do not attempt to 
make current measurements on A.C. 

Resistance (D.C.) 

To measure D.C. resistance, set the 
A.C.-D.C. switch to D.C. and set the 
IMP-RES. switch to RES. Then con¬ 
nect the unknown resistance across the 
binding post terminals as shown in 
sketch A, Fig. 3. Depress buttons F, 
E, or D. and select the meter reading 
nearest the center of the scale. Refer 
this meter reading to the D.C. resist¬ 
ance curve shown in Fig. 3. If button 
F is depressed, divide the resistance 
reading by 100. If button E is de¬ 
pressed, divide by 10. If button D is 
depressed, the reading will be direct as 
indicated. 
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WHAT THIS METER CAN MEASURE 

It has the following D. C. Voltage ranges: 0-5; 0-50; 0-250; 0-1,000 volts. 

It has the following direct current ranges: 0-1; 0-10; 0-100; 0-1,000 ma. 

A. C. voltage ranges of 0-5; 0-50; 0-250; 0-1,000 volts are possible. 

The following resistance ranges are available: 0-100; 0-1,000; 0-10,000 ohms. 
The following impedance ranges are available: .01; .1; and 3 megohms. 

The following inductance ranges are available: 0-100; 0-1,000; 0-10,000 henries. 
Capacity measuring ranges of 0-.00I; 0-.I; 0-1; and 0-10 microfarads. 

Output meter ranges of 0-5; 0-50; and 0-250 volts are also possible. 


Resistance (A.C. Impedance) 

Impedances may be capacity, induct¬ 
ance, or resistance. When the imped¬ 
ance to be measured is resistance, the 
value of this resistance may be deter¬ 
mined by setting the A.C.- 
D.C. switch to A.C. and the 
IMP.-RES. switch to IMP.; 
then connect 110 volts 
A.C. in series with the un¬ 
known resistance and the 
meter as indicated in 
sketch B, Fig. 3. Refer the 
meter reading to the A.C. 
impedance curve, Fig. 3, 
and multiply the resistance 
reading by 100. If button 
B is depressed, multiply the 
resistance reading by 10. 

If button A is depressed, 
the unknown resistance will 
be direct as indicated. Nev¬ 
er set the switches to A.C.- 
RES. 

Inductance and Capacity 

When the impedance is 
composed of inductance or 
capacity, the inductance or 
capacity may be deter¬ 
mined by setting the A.C.- 
D.C. switch to A.C. and 
the IMP.-RES. switch to 
IMP., then connect the 110 
volts, 60 cycles A.C. in 
series with the unknown 
inductance or capacity and 
the meter as indicated by 
the sketch in Fig. 4. 

Referring the meter 
reading to the inductance 
curve of Fig. 4, multiply 
the inductance reading by 
100. If button B is de¬ 
pressed, multiply the in¬ 
ductance reading by 10. If 
button A is depressed, the 
unknown inductance will 
be direct as indicated. 

(The highest inductance 
reading is not often used 
except for power trans¬ 
former work.) 

Ca pacify 

If no buttons are depressed, refer 
the meter reading to the capacity 
curve, Fig. 4, and read the capacity 
direct as indicated. If button B is 
depressed, multiply the capacity read¬ 
ing by 10. If button A is depressed, 
multiply the capacity reading by 100. 

Output Meter 

An output meter is an A. C. volt¬ 
meter used in radio set servicing. The 


impedance remains constant over the 
different ranges. A common imped¬ 
ance to use for this purpose is 5,000 
ohms. Output readings within the 
range of 5 volts are made when the 
meter is set on the 5-volt, A.C. range 



The slight variation in impedance 
for the different ranges is unimpor¬ 
tant as output meter readings are gen¬ 
erally relative. 

The writer will be glad to assist ex¬ 
perimenters who may encounter “resis¬ 
tance problems” in the de¬ 
sign of laboratory appar¬ 
atus. 

The following tabulation 
is appended as reference 
for the above-described 
operations: 

D.C. Volts: D.C.—V. 

D.C. Potential: D.C.—MA. 
A.C. Volts: A.C.—V. 
Resistance (0-10,000) : D.C. 
RES.— 

Resistance (100-3 meg¬ 
ohms) : A.C. IMP.— 
Inductance (1-10,000 hen¬ 
ries) : A.C. IMP.— 
Capacity (.001-10 mf.) : 
A.C. IMP.— 

Output Meter: A.C.—V. 
Out. Mtr. 

Resistor kit No. 610, 
recommended as sufficient¬ 
ly accurate for this gen¬ 
eral-purpose meter, con¬ 
tains 15 resistors having 
the following values: 


Complete schematic circuit of the tester. The buttons to the left are for 
current, and those to the right are for voltage. The resistors necessary are 
labeled A. B, etc., and their values are given in the List of Parts. 


as at this setting the instrument has 
a resistance of 5,000 ohms. Leave the 
output-meter switch turned to the 
right. 

However, as the resistance of the 
meter is high compared to 5,000 ohms 
for the 50- and 250-volt ranges, both 
of which may ordinarily be used, a 
shunt resistor of 5,000 ohms is placed 
across the terminal of the instrument 
when the output-meter switch is turned 
to the “down” position. 


Code 

Resistance 

Type 

A— 

5,000 

.231 

B— 

1,111 

.231 

C— 

.055.... 

.LR 

D— 

14.5 .... 

.102 

E— 

130.5 «... 

.102 

F— 

1,305 

.102 

G— 

750,000 

.102 

H— 

200,000 

.102 

I— 

45,000 

.102 

J— 

394.5 ... 

.102 

K— 

4.93 .... 

102 

L— 

.493 . 

.102 

M— 

ii,iu 

102 

N— 

105,000 

.... 102 

O— 

4,950 

.102 


List of Parts 

One Weston model 301 
Universal meter; 

Two Eby Commander bind¬ 
ing posts; 

One Yaxley jack-switch No. 720; 
Three Yaxley jack-switches No. 763; 
One Yaxley push-button No. 2001; 
Two Yaxley push-buttons No. 2004; 
Three Yaxley push-buttons No. 2006; 
One Burgess Unicel flashlight battery 
No. 2; 

One Shallcross carrying case; 

One Shallcross type No. 610 engraved 
panel; 

One Shallcross No. 610 resistor kit, 
mounted on bakelite sub-panel. 
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C O N S T R 


ADAPTE 


F. L. SPRAYBERRY* 


WHY YOU SHOULD USE 
ADAPTERS 

0 THOUSANDS upon thousands of tube 
testers and set analyzers have been sold 
to Service Men prior to the announce¬ 
ment of the six- and seven-prong tubes. 
To discard such instruments, merely be¬ 
cause they do not test some of the latest 
tubes, is unwise from both an economical 
and technical standpoint. 

For this reason, RADIO-CRAFT has print¬ 
ed in the October and November issues 
diagrams and descriptions of adapters 
suitable for testing all the latest tubes. 
When the series is completed, adapters 
designed for all of the well-known makes 
of testers will be described. 

T HIS is tKe fourth installment on 
adapters suitable for all well- 
known types of analyzers. This 
series started with the October 
issue of this magazine and continued 
successively each month. This repre¬ 
sents the final installment. As addi¬ 
tional material is compiled, it will be 
printed. We continue with a discus¬ 
sion of adapters suitable for Supreme 
analyzers, and proceed with a descrip¬ 
tion of those suitable for use with 
Hickok, Dayrad, Readrite, and miscel¬ 
laneous test equipment. 

No. 965DD, Fig. 63, enables analysis 
of the 6 prong tube circuits to be made 
with models 99A and 400A. 

No. 965DS1W, Fig. 84, enables 
analysis of the above 6 prong tube cii'- 
cuits to be made with models 99A+ 
and 400A+. 

No. 964DS1W, Fig. 85, is used with 
model 400B to analyze the circuits of 
all the 6-prong tubes. 

No. 955DPP, Fig. 46, is used to get 
direct reading measurements of the 
first section of triple-twin tube circuits 

•Service Consultant, National Radio Institute. 


U C T I N G 


RS FOR 


with models AAA-1, 90-1J, 2J, 3J, 4J, 
and 5J series, 99A+, 400A+, 400B 
and 400B-N4 series. 

No. 944LS, Fig. 44, enables any Su¬ 
preme UX analyzer socket to receive 
an overhead heater type of tube with 
provision for lighting the tube. This 
adapter is a companion adapter to the 
No. 949K. 

No. 957SSLL, Fig. 86, is attached 
to the analyzer plug of Supreme model 
AAA-1 for analyzing 7-prong tube 
circuits, when used with adapter No. 
975SLGL. 

No. 975SLGL, Fig. 87, is used in 
the AAAI, 90-1J, 2J, 3J, 4J, and 5J 
series, and in the 400B-N4 series 
analyzer UY sockets to receive the 
7-prong tube. 

No. 947S1HL, Fig. 88, is used with 
model 90-1J and 2J series, and 400B- 
N4 series to make analysis of 7-prong 
tube circuits, when used with the No. 
975SLGL. 

No. 947SSLL, Fig. 89, is used with 
model 90-3J, 4J, and 5J analyzers for 
making analysis of the 7-prong tube 
circuits, when used with the No. 
975SLGL. 

No. 975DD, Fig. 49, is a twin adap¬ 
ter to be used with model 99A and 
400A analyzers for analysis of 7-prong 
tube circuits. 

No. 975DS1W, Fig. 90, is also a 
twin adapter for use with models 
99A+ and 400A+ for 7-prong circuit 
analysis. 

No. 974DS1W, Fig. 91, is a twin 
adapter for use with model 400B for 
analyzing the circuits of 7-prong 
tubes. 

No. 968R, Fig. 54, is used with Su¬ 
preme models AAAI, 19, 40 and 400 
series to check the WD-11 tube in the 
26 socket. Provision is made in this 
adapter for reducing the 1.5 volts to 


F- F+ 


FIG.95 
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This, the final article by Mr. Sprayberry, describes in detail 
adapters for Hickok, Dayrad and Readrite equipment. 

TEST EQUIPMENT 


1 . 1 . 

No. 944R1, Fig. 55, is used with the 
above Supreme models for checking 
the 864 tube in the *26 socket. 

No. 972R1, Fig. 56, is used to check 
the Western Electric 215A tube in any 
Supreme tube checker. 

No. 944GL, Fig. 92, checks the ’32 
and ’34 tubes in the ’26 socket of the 
400 series of Supreme Diagnometer. 

No. 954KPC, Fig. 15, is used on 
models 19 and 400 for checking the 
’33 tube in the ’26 socket. This adap¬ 
ter also checks the 46, *47 and PZ 
tubes in the ’45 socket and the GA and 
LA tube in the ’71 socket. 

No. 982, Fig. 12, is used in all mod¬ 
els of Supreme tube checkers for test¬ 
ing the 82 tube in the ’45 socket and 
the 83 tube in the ’71 socket. 

No. 944PLCR, Fig. 24, is used to 
check the 866 in the UX socket of any 
Supreme tube checker. This adapter 
should be used hastily since the 866 
tube draws 5 amperes of filament cur¬ 
rent, which is a heavy load on the 
checker filament transformer. 

No. 954SGL, Fig. 68, tests ’24, ’35 
and ’51 tubes in the UY checking 
socket of Supreme 400 Diagnometers 
and the ’36, ’38, ’39, 44, ’64, 65 and 
68 tubes in the ’71 socket of models 
19 and 400. 

No. 955SG-2, Fig. 93, checks each 
diode section of the G-2-S duo-diode 
tube when placed in the ’27-checker 
socket of any Supreme tube checker. 
See Fig. 93. 

No. 955GGKL, Fig. 48, is used in 
the ’27 socket of Supreme checkers to 
test the 5-prong Wunderlich tube. 

No. 964KGG, Fig. 59, checks the 
6-prong Wunderlich tubes and the 29 
and 69 tubes in Supreme model 17 and 
19 tube checkers. 

No. 965KPGL, Fig. 67, is used with 


the 400 series Diagnometer in the ’27 
socket to check the 57 and 58 tubes. 

No. 429, Fig. 40, is used to check the 
UV-199 tube in the UX socket of any 
Supreme checker. 

No. 944GL, Fig. 42, cheeks the ’22 
tube in Supreme 400 series when 
placed in the UX socket with proper 
filament voltage. 

No. 979WE, Fig. 57, is used with 
Supreme models AAA-1, 40 and 400 
series to check the Western Electric 
205D tube. This adapter, when used 
with a No. 954, can also check the 
205D tube in the Model 19 checker. 

No. 967, Fig. 43, checks the tubes 
with the UV base in Supreme tube 
checkers. 

No. 944JY, Fig. 13, when used with 
model 400 Diagnometer tests the sec¬ 
ond plate of the ’80 tube. 

No. 982, Fig. 12, checks the 82 in 
the ’45 socket of any Supreme tube 
checker and the 83 in th* 71 socket. 

No. 954, Fig. 58, checks the ’37 and 
67 tubes in a ’01A socket of any Su¬ 
preme checker. 

No. 964KSP, Fig. 60, checks the 41, 
42, PA and PZH tubes in the ’71 
socket of model 19. 

No. 965KS, Fig. 16, also checks the 
89 tube in models AAA-1 and 40. 

No. 964KSH, Fig. 61, checks the 89 
tube in model 19. 

No. 965KPGL, Fig. 67, checks the 
89 tube in the 400 series Diagnometer. 

No. 944GL, Fig. 92, checks the 865 
tube in the ’10 socket of models 19 and 
400 series. 

Na-Ald Adapters for Hickok Testers 

No. 949K, Fig. 4, is for testing 
Kellogg tubes with models SG4600, 
SG4700 and Statiktester. It is to be 
attached to the test plug. 

(Continued on page MS) 
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SERVICING RECEIVERS BY 
THE RESISTANCE METHOD 



Fig. A 

External view of the Readrite Model 1000 tester, used by the author. 



E VOLUTION of servicing methods, through actual 
practice upon modern radio receivers, has resulted in 
the development of “Resistance Measurement” as a 
means of rapid and efficient servicing. This method 
of analyzing and locating receiver troubles has many ad¬ 
vantages over the better known form of “voltage measure¬ 
ment.^ One of the most important of these is the fact that 
in most cases, resistance measurement permits the Service 
Man to make his complete analysis and locate the trouble 
merely by inserting test plugs in the receiver tube sockets, 
without removing the chassis from its cabinet. This not 
only saves time, but also simplifies the problem of estimat¬ 
ing cost of repair—a matter of considerable importance 
from the set owner’s viewpoint. 

Resistance measurements are far more specific than 
voltage measurements in the information they convey to the 
Service Man. This is because the former permit the com¬ 
plete isolation of each individual unit in the radio receiver, 
whereas the latter deal with complete circuits, usually in¬ 
volving a number of complex units. 


An exceptionally practical descrip¬ 
tion of the proper procedure to 
follow in using the new resistance 
method of servicing radio receivers. 


H. G. CISIN, M. E. 

When it comes to tabulating readings, resistance measure¬ 
ments are vastly more informative, not only where wiring 
diagrams are available, but even where the work must be 
performed without such diagrams. 

In many types of modern radio receivers, voltage meas¬ 
urements are apt to be misleading. This applies to sets 
using class “B” amplification, resistance coupled amplifiers, 
etc. 

Detector voltage readings are often worthless, especially 
in sets using the 55 tube and also in receivers incorporating 
automatic volume control. Most receivers have resistors in 
series with the screens. And here again, voltage readings 
cannot present an accurate picture of receiver conditions. 

To sum up the comparison between resistance and voltage 
measurements, the former is superior because it is more 
systematic, more informative, more efficient and because it 
can be made with greater ease and rapidity. 

The last part of this statement is predicated, however, 
upon the use of a properly designed set tester. In other 
words, in order to take the fullest advantage of the possi¬ 
bilities inherent in the modern method of resistance meas¬ 
urement as applied to servicing, it is necessary to employ a 
set tester built around an elaborate ohmmeter and including 
in its design, a capacity tester, a D.C. voltmeter and mil- 
liammeter and also a means of checking A.C. line voltage. 
Furthermore, such an instrument must be provided with 
suitable cables and plugs for making the necessary tests 
and for gaining access to all circuits from the various tube 
sockets. 

All these important and exclusive features are an integral 
part of the new Readrite Resistance-Continuity and Capac¬ 
ity Tester. In addition, they are supplemented in this in¬ 
strument by several other equally noteworthy characteris¬ 
tics. Thus, a thirteen point selector switch permits one to 
take as many as thirteen different resistance readings, if 
necessary, without making any changes whatsoever in the 
connections between the tester and the radio receiver, 
which results in remarkable rapidity in completing a check¬ 
up. The various resistance scales (0- 500 ohms; 0- 50,000 
ohms; 0- 3,000,000; 0- 6,000,000 ohms) are available through 
another convenient selector switch. Voltages are readable 
on the same D.C. meter and three positions on the thirteen 
point selector switch may be used to obtain plate, grid, and 
screen-grid voltages at any socket. Jacks are also avail¬ 
able, which permit the tester to be used independently of 
plug and cable connections, to measure resistances, volt¬ 
ages, and capacities. 

Like any other method of circuit analysis, servicing by 
the resistance measurement method, involves not only a 
suitable tester, but also a reasonable degree of knowledge 
of certain fundamental principles plus actual practical ex¬ 
perience. Unlike certain other methods, however, the 
knowledge needed is readily acquired and it goes without 
saying that practice soon leads to perfection. 

Those who are just starting to employ resistance meas- 
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Blowtorch-ing Tubes to Life 

Glenn Ellsworth 

TN THE April, 1930, issue of Radio-Craft appeared an 

interesting article by George Stoneham regarding a bak¬ 
ing process in bringing back to a semblance of activity 
those tubes which have tungsten filaments* 

Mr. Stoneham used a reflector set over an electric heater, 
in his experiments. In all probability the results obtained 
are the same as those secured by the author; however, there 
are a few drawbacks to the method described by Mr. Stone¬ 
ham. 

Many service departments are fairly busy, even with the so- 
called depression at its height and, what with trying to do 
several men's work, the shop technician is inclined to forget that 
he has one or more tubes in the cooker. The continued heat of 
the electric stove will melt the cement which holds the glass to 
the base and while the cement no doubt will harden again as the 
tube cools, the cement crystallizes, with the result that a slight 
strain will break it. Another drawback of the baking process is 
that the tube cannot be watched during the operation. 

A description of the procedure and results of experiments in 
our shop, with all the later tube models, both heater and filament 
types, may be of interest to other radio men. 

After having recorded the tube characteristics, subject the 
tube to the slow heat of a blowtorch, as shown in Fig. 1. (The 
torch illustrated is a Ratco part No. 4061; the 4 in. flame will 
reach a heat of over 2,000 deg. F.) Hold the tube two or three 
inches from the point of the flame and revolve the tube 

slowly. „ . 

Bring the “patient’' closer and closer to the flame, until the 
flame come 3 in contact with the glass, and keep the tube in this 
position until the silvery deposit on the interior of the glass 
envelope has been driven off* 

The ODerator will notice that within a second or two from the 
time of contact with the flame a round spot which is clear of the 
deposit will appear inside the tube; the best results will be 
secured by following the deposit with the flame and driving it 
from the glass of the tube itself. Finally, place the tube in a 
location where it may be permitted to cool slowly and without 
chilling. 

The cooling process finished, place the tube in the tester and 
compare the present readings with those taken before the oper¬ 
ation; then put them in a set and compare the performance with 
that of a “known** new tube. The results will be very gratifying; 
in fact, this procedure may even be tried on a new tube that does 
not quite come up to standards of an individual service depart¬ 
ment, with surprising results. 

This reactivation process has been applied to the following 
tube types: the '24, ’30, *31, *27, *26, *71, *45, *47 and *51. In fact, 
we are using in a shortswave receiver a set of *30*s, *31’s and a 
*32 which had been thrown into the junk box as of no further use 
but which, when reactived by the blowtorch method, came to 
life in great shape and are still' doing service comparable with 
that of new tubes, after seven months of continued use. 

Our best results were obtained from tubes that showed a 
heavy deposit on the inside of the glass, while tubes having very 
little of the deposit generally did not react to the treatment. The 
proportion of cures to incurables is about 80%; about 20% were 
quite beyond recall from the limbo of defunct-“valves.** 

It has been brought to the attention of the writer that one 
experimenter has found that the glass may melt when using the 
baking process; probably the tubes were exposed to a temperature 
greater than 3,700 deg. F. In using the torch, the tube is con¬ 
stantly under the eve of the attendant and as soon as the de¬ 
posit leaves the surface of the glass, the flame is directed to an¬ 
other portion of the envelope. 

This same technician has reported that tube noise had in¬ 
creased after reactivation v The chances are that noise would have 
been experienced anyway, due to # looseness of the elements which 
will be found at times even in some of the best known brands, 
however, we have not found any trouble in this respect. 

In otfr service work we have picked up a goodly number 
of extra dollars by availing ourselves of this “kink.** A 
nominal fee of 35c per tube is charged and the customer 
figures that we are pretty good Service Men to do Business 
with, since we have not stuck him for the price of new tubes; 
also, he figures that 
we must know “our 
stuff" to be able to 
offer him this un¬ 
usual service, and 
he passes the good 
word along to his 
friends. Of course, 
it is not advisable 
to discourage po¬ 
tential sales of new 
tubes, but this 
stunt is a mighty 
handy “ace" for use 
in many instances 
where time, money 
or some other fac¬ 
tor is of import¬ 
ance. _ 

Figure 
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Noise-Reducing Antenna Systems 

L. W. Van Slyck 

'T’HERE are several noise-reducing antenna systems now on the mar* 

ket, and with an idea to determine the effectiveness of the several 
types the following experiments were conducted. 

An aerial 100 ft. long* and 6 ft. high was erected, and to it was 
connected the various lead-in systems under test. At the other end of 
the lead-in system was connected, to the particular lead-in under test, 
a very sensitive radio receiver equipped with an output meter. The re¬ 
sults obtained with systems A to C shown by diagram in Fig. 1, are 
shown graphically in Fig. 2 ; systems D and E reduced sensitivity to such 
an extent that they were discarded, and not recorded on the graphs. 

System A, using an ordinary lead-in in the conventional manner, was 
used as the basis of comparison. System C used an antenna coupling 
transformer LI consisted of 150 T. of No. 30 D. C. C. wire scramble- 
wound on a core %-in. square, and tapped at the 25th turn. The 
inside lead was grounded and the outside end connected to the aerial; 
the tap went to the shielded lead-in wire. The width of the com¬ 
pleted winding was *4-in.) The ^et transformer, L2, was identical, 
except that Cl, 250 mmf.. was placed in series with the shielded lead 
to the antenna post of the set. The coils were imbedded in paraffin in 
large-size salt shakers used as shield cans. 

System B used a winding identical to the description above, ex¬ 
cept that a tap was not taken from the winding: instead, a 34-turn 
coil, center-tapped, was wound over the larger coil. 

From the curves, it appears that system C is decidedly superior to 
any of the others tried, both from the standpoint of sensitivity and 
shielding efficiency. Incidentally, single-conductor shielded lead-in 
wire is less costly than the twin -conductor. Further, the transform¬ 
ers, tapped as shown, are simpler to construct than the type required 
in system B. 

In measuring the relative sensitivity of the various systems, a 
shielded oscillator was coupled to the far end of the aerial proper 
by running a wire from the oscillator to an ffisutator hanging from 
the aerial wire. In measuring relative shielding efficiency the aerial 
was disconnected entirely, and the modulated oscillator was coupled 
to the various lead-ins by twisting 3 ft. of wire the same number of 
twists around the center of the lead-in wire, 60 ft. from the radio 
set and 50 ft. from LI. 

As a further check 
on the comparative 
efficiency of the sys¬ 
tems. the receiver 
was tuned to station 
WEBC (which ie re¬ 
ceived at fair day¬ 
time volume) and 
starting a vacuum 
cleaner 20 ft. from 
the set and 25 ft. 
from the antenna, as 
a source of man¬ 
made static; the sta¬ 
tion program became 
unintelligible, using 
antenna system A. 

It was still unsatiB- 
factory entertain¬ 
ment using system 
B. However, using 
system C, the local 
interference w a s 
hardly noticeable and 
this small amount 
was attributed to un¬ 
due. abnormal cou¬ 
pling from the light¬ 
line into the lead-in. 

If the aerial was 
disconnected entire¬ 
ly, only the lead-in 
being used as pick¬ 
up, WEBC could be 
heard with fair vol¬ 
ume at full set sens¬ 
itivity, using system 
B, but WEBC was 
barely audible using 
system C. 

Substituting a n 
unshielded wire for 
the 4 in. length of 
shielded wire from 
12 to the set, WEBC 
could be received 
with fair volume us¬ 
ing system C, but 
with greatly increas¬ 
ed noise pick-up 
(thus indicating the 
need for complete 
shielding; also, good 
grounds and circuit 
connections) 

Finally, try to lo¬ 
cate an interference- 
free position for the 
antenna; otherwise, 
it will not be pos¬ 
sible to obtain the 
advantages offered by 
the improved lead-in 
system. In almost 
every location the di¬ 
rection straight up is 
relatively noise free, 
and, the higher the 
aerial the better the 
results. Unshielded 
receivers will tend to 
nullify the benefits 
of the antenna sys¬ 
tem. 
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WHY YOU SHOULD SERVICE BY THE RESISTANCE METHOD 


• THE resistance method of servicing entirely eliminates 
the guess work involved in voltage measurement. It 
localizes defective units instantly. The results are entirely 


independent of cheap meters, power-supply conditions, 
poor tubes, and inaccurate estimation. Read this article 
now! It is meaty and has real practical information. 


urement in actual radio servicing will do well to brush up 
on Ohm's law, and on the subject of resistors in series and 
parallel. The reading of a good book on the subject of 
resistance measurement as applied to servicing will furnish 
a firm groundwork for a complete and rapid mastery of the 
entire method. 

Since fundamental principles are beyond the scope of 
this article, we will proceed to illustrate actual methods by 
performing a routine test on an RCA Victor, Radiola 
“Superette” model R7 superheterodyne. The new Readrite 
No. 1000 Resistance-Continuity and Capacity Tester was 
used to make this test which will be fully described below. 

Before starting, there are a few 
points regarding resistance measure¬ 
ment which should be cleared up. 

First of all, it is desirable, in fact 
essential, that the condition of all 
tubes should be checked in a suitable 
tube checker. It is preferable that 
the tube checker be independent of 
the tester for a number of obvious 
reasons, which include ease and speed 
of testing, accuracy, etc. Secondly, it 
should be definitely understood that 
the resistance measurement system of 
servicing may need to be supple¬ 
mented under certain conditions by 
voltage measurements. Furthermore, 
a routine check of condenser connec¬ 
tions is obviously necessary, since an 
open-circuited bypass condenser will 
not necessarily change a resistance 
value. On the other hand, a shorted condenser may cause 
variation in resistance readings at a number of different 
points. Knowing that bypass condensers are not shorted, 
it is possible to diagnose the resistance readings more 
rapidly and more accurately. 

Testing by the Resistance Method 

Getting back to the test on the “Superette,” the first step 
is to remove all tubes from their sockets and to disconnect 
he set from the A.C. supply. The condensers in the radio 
set are discharged by connecting a wire between the recti¬ 
fier tube filament and the chassis. Then, the left-hand cable 
plug of the No. 1000 Tester is inserted in the rectifier tube 
socket. It is necessary, in this case, to utilize the five-to- 
four prong adapter. The right-hand cable plug of the 
tester is next placed in the first R.F. socket, VI. (See 
schematic diagram, Fig. 1). 

The black wire is clipped on the set chassis, while the 
red wire is connected to the control-grid lead of the radio 


set. Next, the selector switch located directly underneath 
the capacity meter is placed in the OHMS position. See 
Fig. A. 

The selector switch on the right-hand side of the tester 
is now turned to the No. 1 position. In this position, it 
measures the resistance from the heater to the chassis, 
which in this case, is found to be 10 ohms. This measure¬ 
ment is made with the left-hand selector switch on the 
0—500-ohm scale. The ohmmeter is adjusted to full scale 
before the reading is taken, by holding down the button 
marked OHMS and rotating the knob marked OHMS, until 
the needle shows full-scale deflection, which is zero ohms. 

The button is then released and the 
reading on the ohmmeter for the 
0—500 ohm scale is correct. 

The right-hand selector switch is 
next turned to the No. 2 position. This 
measures the resistance between the 
cathode and the chassis. Since this 
includes fixed resistor R2 and volume 
control Rl, it is obviously necessary 
to use a larger resistance scale. Ac¬ 
cordingly, the selector switch at the 
left, is turned to the 0—50,000-ohm 
scale and the ohmmeter is again ad¬ 
justed to full scale deflection, using 
the push-button and the knob marked 
OHMS, as explained above. This pro¬ 
cedure must be followed each time the 
position of the scale selector switch is 
changed. With the volume control all 
“in,” the resistance is found to be 
3,950 ohms. With the volume control adjusted for maximum 
volume, the total resistance is that of R2 only, or 150 ohms. 
If the bypass condenser C7 had been shorted, the resistance 
reading would have been zero instead of 150 or 3,950. 

Turning the selector switch to position No. 3, we obtain 
the resistance measurement between the screen grid (grid 
at socket) and the chassis. This includes R4, R2 and Rl, 
totalling 8,150 ohms, when the volume control is set at 
maximum. 

At position No. 4, the resistance from plate to chassis is 
measured. This includes the resistance of the R.F. primary, 
58 ohms, plus resistors R3, R4, Rl and R2, totalling 26,308 
ohms with the volume control all the way in, and 22,508 
ohms, with the control set for maximum volume. 

Position No. 5 is used to measure the resistance from the 
control grid to the chassis. This is 5 ohms, the resistance 
of the secondary of the antenna coupler. 

(Continued on page U27) 
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R.F. fruufomr rruvlti - 

-5 

to 

T5 ohaa 


-.8 

to 

5 ohm 

l.F. Tnufomr Prl«rl«« - 

— 25 

to 

200 ohm 

l.F. Tmufonir S«oo&darl«i-26 

to 

200 otmj 

A. F. Traifeiwr Priori*■- 


to 

9000 ohau* 

A.F. Traaaformr Saooodariaa-110O 

to 

8000 oh—* 

Output Tr«n» for—r Prlaeriaa- 

- 300 

to 

1100 ohm* 

Output Tranaformr Saaondarlaa 11 ■ .2 

to 

10 ohm* 

Powar Tranjfr. n — r Plata WJjsdinga 

—200 

to 

800 chaw** 

Pwr Tranaformr Prianrlaa 

-1 

to 

IS otma 

Femur Puk Flltar Chokae- 


to 

800 ohm 

Spaakar Plaid Vlndlnga - 


to 

2500 otw 

R.F. Chofcai 10 

to 

150 ohm 


-100 

to 

1000 olm 

a Raj ba total raalatanoa of split winding or raaiatanoa 

of aaeh half. 




aa In tha —jerity of inatanoaa. 

thla valua rapraaanta 

tha total raaiatanoa of raotlfiar plata windin*. 


A very useful chart showing the values of com* 
monly used units. Courtesy of the author, John F. 
Rider, "Servicing Receivers by Means of Resistance 
Measurements." 


Fig. I 

Schematic circuit of the Radiola Superette Model R7, analyzed by the author. 
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Do you know what the new "aerial-formers" do? 
Do you know how they actually function? 

Do you know how they reduce man-made static? 
Do you know whether one or two are required? 

If not, read this interesting article now! 



Fig. I 

Schematic circuit illustrating the relation of the antenna, aerial 
transformer, and radio set. 


REDUCING MAN-MADE STATIC 

.GLENN H. BROWNING 


O WNERS of radio sets the 
country over have asked their 
local experts and others 
versed in the radio art, time 
and time again, what can I do to keep 
the “clicks” and noise from spoiling 
reception? The source of most of these 
complaints, were the truth known, is 
radiation or conduction of electrical 
disturbances from everyday appli¬ 
ances. Many motors, thermostatic 
devices, therapeutic machines, and a 
host of others create disturbances or 
transmit a disturbance back into the 
110-volt lighting circuit which is picked 
up by the radio set and emitted from 
the loudspeaker as noise. 

In spite of the fact that broad¬ 
casting stations are constantly in¬ 
creasing their power, it is claimed by 
those making a study of the problem 
that the ratio of noise to signal is, in 
a great majority of congested districts, 
increasing at an alarming rate. This 
is probably due to the fact that more 
electrical appliances are being oper¬ 
ated. However, it must be said in all 
fairness to the manufacturers of such 
apparatus that they have sensed the 
problem and that many of them are 
incorporating filterizing apparatus of 
such a nature that the interference 
created within the appliance is sup¬ 
pressed. Numerous interesting cases 
might be cited where a manufacturer 
had neglected this detail, and as a 
consequence some of his best distri¬ 
butors told him that unless he reduced 
or eliminated the radio interference, 
they could not afford to handle that 
particular merchandise. 

Of course, some disturbances origi¬ 
nate in defective equipment belonging 
to the public service corporations. 
However, transformers, insulators, etc., 
are many times blamed by the radio 
public when they are entirely innocent. 
Because of frequent calls for relief 
from interference, many of the power 
companies have created a department 
whose duty it is to locate the source 
of the disturbance. If this turns out 
to be faulty equipment it is immediate¬ 
ly repaired or replaced. However, if 
the source is an appliance, the power 
company representative can only make 
recommendations as to the appropriate 
filter to apply. Thus the power com- 



Above, the correct method of installing an aerial 
transformer. 

Below, details of a good installation. 


pany has entered the first line trenches 
in combating man-made static. Their 
efforts are not entirely altruistic for 
if interference spoils programs, the 


Mr. Browning, author of this interesting 
article, is well known to the thousands 
of radio fans who have constructed his 
famous Browning-Drake receivers. Being 
an authority on radio, it is with great 
satisfaction that we are able to pre- 
® sent this instructive article. 


listeners' retort is to turn off the set 
which, in turn, effects the power com¬ 
pany directly. 

Methods of Eliminating Noise 

There are several methods of re¬ 
ducing or eliminating interference. 
The best and most far reaching is that 
of suppression at the source, for one 
piece of apparatus may be disturbing 
whole neighborhoods and a few dollars 
spent in filterizing will entirely elimi¬ 
nate the difficulty. The Tobe Deutsch- 
mann Corporation has made a study 
of interference for the last five years 
and has been instrumental in improving 
reception in thousands of communities 
through their development of Filter- 
ettes for application to noise sources. 
According to their experience, this has 
proved to be a most satisfactory 
method. However, there is always 
difficulty in locating the interfering 
device or devices, and in some cases 
the sources are so numerous as to 
present a real problem. 

With this in view, they started to 
perfect a device which could be em¬ 
ployed with the individual receiver. 
This has been accomplished in the de¬ 
velopment of the Filterizer Kit. If 
interference is present there are only 
three ways that it may enter the re¬ 
ceiver. First, it may be picked up by 

(Continued on page 4S6) 



Fig. 2 

Curves illustrating the effect of the aerial trans¬ 
former, Curve A represents the response of a set 
with low-impedance input; curve B, the same set 
with an aerial transformer. Curve C, a set with 
a high-impedance input; and D, the same set with 
an aerial transformer. The difference between A 
and B is marked; not so with C and D. 
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THE ANALYSIS OF RADIO RECEIVER SYMPTOMS 

OPERATING NOTES 


CROSLEY 54 

Glenn Ellsworth 

A VERY peculiar incident occurred 
while we were servicing one of the 
Crosley model 54 portables; during the 
routine of running through the set with 
the Jewell tester, we noticed the detec¬ 
tor voltage of the plate circuit to be 
90 V., while on going further with the 
tests, we found the voltage of the ’45 
power tube measured 350, with a grid 
bias of only slightly better than 12 V. 
(The circuit of this set is Fig. 1.) 

We were surprised at the low read¬ 
ing obtained, for it has been our expe¬ 
rience that a Service Man may be mis¬ 
led through what seems to be a false 
reading in this portion of the receiver, 
especially if the manufacturer is using 
some of the many forms of resistance- 
coupled amplification. However, the 
true reading may generally be found by 
using the test leads and the high-resist¬ 
ance meter of the analyzer, and taking 
the voltage reading between the chassis 
and filament of the power tube. Still, 
though, the grid voltage tested only 
about 15. 

The peculiarity of the case was that 
the set would run along giving fair re¬ 
ception of the local broadcast stations 
when suddenly it would break into 
what resembled an audio-frequency 
howl such as is liable to occur if the 
set is not properly choked and by¬ 
passed; then, when we tried to test the 
set, the howl would stop and normal 
reception would be resumed. 

We finally plugged the analyzer con¬ 
nection into the power tube socket in 
order to observe voltage variations as 
the set went into and out of oscillation. 
With a strong local station coming in 


WHAT THIS DEPARTMENT 
IS FOR 

It is conducted especially for 
the professional Service Man. In 
it will be found the most unusual 
troubles encountered in radio 
service work, written, in a prac¬ 
tical manner, by Service Men for 
you. 

Have you, as a professional 
man, encountered any unusual 
or interesting Service Kink that 
may help your fellow workers? 
If so, let us have them. They will 
be paid for, upon publication, 
at regular space rates. 


and with the volume control retarded, 
we found a voltage of 300 on the plate 
of the power tube; the bias was 
slightly better than 12 V, When the 
circuit went into oscillation the plate 
voltage dropped to 175 and the control- 
grid bias went up to 55 V. 

The receiver was checked thoroughly 
for leaky condensers, resin joints, in 
fact, everything we could think of that 
might have some bearing on the exist¬ 
ing conditions, but without any notice¬ 
able improvement; even checking the 
resistors of the various circuits, in the 
belief that the ohm meter would lead us 
to the cause of the trouble, did not 
prove anything except that as the re¬ 
sistors became warm they changed 
value to the extent of about 30 percent. 

When the difference in the resistors 
was finally proved we replaced resistor 
Rl, Fig. 1, with one from the Crosley 
stock; we could not replace the others 


as these had not been received by the 
distributor and, consequently, we were 
forced to shunt resistor R2 with a stock 
Durham unit of 0.1-meg. This pro¬ 
cedure raised the control-grid potential 
on the power tube to 55 V. and, with 
the Crosley replacement for Rl the 
plate voltage held steadily at 270 V. 
Although these readings are slightly 
higher than those listed in the service 
manual, this is accounted for in the 
maximum voltage of the Portland, Ore., 
mains which carry from 117 to 125 V., 
A.C, The analyzer readings correct 
for a 110 V. line are given below: 


Tube 

Fil. 

Plate 

C. G. Screen-G. 

Plate 

'24 K.F.l 

2.1 

160 

3.1 85 

3 ma. 

’24 R.F.2 

2.1 

160 

3.1 85 

3 ma. 

*24 Dot. 

2.1 

215 

9.0 85 

3 ma. 

*45 Power 

2.2 

230 

45.0 

33 ma. 

'80 Rect. 

4.1 

340 

. 

45 ma. 


After these changes were made the 
tone quality and sensitivity were so 
greatly improved that the customer vol¬ 
unteered the information that, prior to 
this service work, he had been unable 
to “play’’ any of the more distant sta¬ 
tions but that on the following evening 
he journeyed, via radio, as far east as 
Chicago, south to the capital of the 
Mexican republic, and picked up here¬ 
tofore unheard intermediate stations. 


RCA-VICTOR 

Frank M. Davis 

IN the model R-34, R-35, and RE-57 
' Victor receivers one of the weak 
spots is the 70,000-ohm resistor, in the 
plate circuit of the ’27 first A.F. tube, 
which may open or change value. In 
this series of Victor sets the plate 
(Continued on page I>29) 



Complete schematic circuit of the Crosley model 54 portable receiver. 


Fig. I 

Resistor Rl was replaced and resistor R2 was shunted to obtain good results. 


RADIO-CRAFT for JANUARY, 1933 


413 







































































































SHORT CUTS 

IN RADIO SERVICE 


S10 for Prize Service 
Wrinkles 

Previous experience has indicated that many 
Service Men, during their daily work, have run 
across some very excellent Wrinkles, which 
would be of great interest to their fellow 
Service Men. 

As an incentive toward obtaining informa¬ 
tion of this type, RADIO-CRAFT will pay $10.00 
to the Service Man submitting the best all- 
around Radio Service Wrinkle each month. All 
checks are mailed upon publication. 

The judges are the editors of RADIO-CRAFT, 
and their decisions are final. No unused manu¬ 
scripts can be returned. 

Follow these simple rules: Write, or pref* 
erably type, on one side of the sheet, giving 
a clear description of the best Radio Service 
Wrinkle you know of. Simple sketches in free¬ 
hand are satisfactory, as long as they explain 
the idea. You may send in as many Wrinkles 
as you please. Everyone is eligible for the 
orize except employees of RADIO-CRAFT and 
their families. 

The contest closes the 15th of every month, 
by which time all the Wrinkles must be re¬ 
ceived for the next month. 

Send all contributions to the Editor, Service 
Wrinkles, c-o RADIO-CRAFT, 96 Park Place. 
New York City. 


Prize Award 

ODD VALUE RESISTORS 

J. A. Cargile 

| JUST thought I would send you the 
' dope on a wrinkle that has saved me 
a lot of time, worry, and probably 
money. I am not advertising for any¬ 
body, but I will have to thank Electrad 
for their voltage divider, and Feder¬ 
ated Purchaser for their special l.mm. 
solder, which makes this trick possible. 
The result as indicated in Fig. 1 is a 
resistor of any odd value desired with¬ 
in the range of a few thousand ohms. 

The resistance element of Electrad 
voltage dividers ordinarily is made 
from a piece of “wound” resistance 
wire of 50 to 100 watt rating. To get 
a unit of any desired value, unwind 
enough of the divider to obtain the re¬ 
quired resistance, and then about 14-in. 
from the end bend over a soldering lug 
and clamp it around the resistor and 
complete the operation by unraveling a 
little of the fine resistance wire and 
soldering it to the lug by means of the 
1 mm. solder. This operation is dupli¬ 


cated at the other end of the resistance 
strip. 

If the completed resistor is too long, 
wrap it around an ice pick, slip it off, 
and then stretch it to the desired 
length. 


FINDING SHORTS BY LAMPLIGHT 

Chas. A. Schuldf 

I FIND secondary “shorts” by remov- 
* ing all tubes and inserting a lamp in 
series with the primary and the 110 V. 
supply. Usually, the lamp will hardly 
glow unless there is a short, in which 
case the light will be relatively bril¬ 
liant. This check is made after having 
tested the secondaries for continuity. 
The circuit is Fig. 2. 

Shorted primary turns would show 
higher secondary voltages; and, of 
course, an open primary is easily dis¬ 
covered; this completes your trans¬ 
former tests. 

This method is more simple than 
keeping check records on the many 
types of transformers one might en¬ 
counter in service as discussed by Mr. 
Wellman in the August, 1932 issue of 
Radio-Craft, page 98. 


6V. CAR RADIO SET ON 12V. 

Erwin J. Schafer 

OT all automobiles are equipped 
with 6-volt storage batteries, con¬ 
sequently, the following manner in 
which the writer has adapted his Cros- 
Iey “Roamio” Model 92 receiver to oper¬ 
ate on a 12-volt filament supply may be 
of interest to other radio Service Men. 
By following the circuit arrangement 
of Fig. 3, the current which would nor¬ 
mally be wasted in a bleeder resistor 
to compensate for the additional 6- 
volts is put to use. This is particularly 
advantageous since the 12-volt bat¬ 
teries are usually of about 40 ampere- 
hour rating and, consequently, dis¬ 
charge much more rapidly than the 6- 
volt type which, in the same service, 
will be rated at 80 ampere hours. 

In the Crosley model 92 the ’71A 
tube and speaker field together draw 
approximately 1.25 A.; the four ’36’s 
and the \37, about 1.20 A. The series 
parallel “A” circuit of Fig. 3 reduces 
the current consumption 50 r /,. For a 
pilot light, use a regular 12 V. bulb. 
Meter readings indicate the following 
filament potentials: Type ’36 and *37 
lubes, 6.1 V.; Type *71A tube, 5 V.; 
Speaker field, 5.9 V.; Pilot light, 12 V. 

Dotted connections indicate the new 
wiring. 

(Continued on page 430) 



This is an excellent idea for making meter shunts. 
It's a quick method, too. 



This “short*' locator is simple and fairly accurate. 
How about some of you using this with a photo¬ 
electric cell and amplifier? 



Here's a nice way of using the 12-volt storage bat¬ 
tery in the car. How about it, you Dodqe owners? 



Well, you theorists, explain this. And the author 
says it works, too! 



Fig. 5 
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We wonder whether this foot system is equipped 
with free wheeling? 
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SERVICING WITH 
AN OSCILLATOR 

A description of a method of servicing in 
which the oscillator is the important item. 


M. D. YANASKO 



Fig. I, top 

Construction details of the aligning tool. 

Fig. 2, second from top 
Output of set before and after aligning. 

Fig. 3, center 

Connecting the dummy antenna to the set. 
Fig. 4, lower 

At A, circuit of a ‘'uni*lateral" Calibrating device; 
at B, measuring the relative gain of tubes. 

I T IS a surprising fact—but a true 
one—that there are many radio 
men who do not understand the use 
of a service oscillator. Most of 
these men think that an oscillator is 
useful only for aligning I.F. trans¬ 
formers. However, quite a little serv¬ 
ice work can be done with the aid of 
an A.F. or R.F. modulated-oscillator 
— work of a type that makes the 
superficially-trained Service Man al¬ 
most believe in magic. 

Let us relate, for instance, the story 
of an A.K. 40 receiver that had been 
“serviced” by four different Service 
Men, and still gave very mediocre per¬ 
formance. Every voltage test with 
the best analyzer showed 
everything O.K. Resist¬ 
ance and continuity tests 
upheld the analyzer re¬ 
sults. That’s the way 
things were until the 
fourth man was called 
in. He evidently was 
more intelligent or more 
experienced. He re-bal¬ 
anced the set and made 
an improvement. But 
still the set lacked sensi¬ 
tivity and would not 
separate certain local 
stations. This same man 
just about convinced the 


owner that his set was “worn out” and 
never would be any better. Yet, after 
this set left our shop it not only sepa¬ 
rated the locals but actually was bring¬ 
ing in KFI at 9:30 P.M., and did so 
for a week while under test. From 
Pittsburgh to Los Angeles on a “worn 
out” set! 

Here are just a few things that can 
be done with a service oscillator (re¬ 
member that what applies to the 
1,500-500 kc. band applies to the 200- 
100 kc. band) : First, we can measure 
inductance and capacity of antennas; 
and of long speaker lines for the in¬ 
sertion of line filters. Second, we can 
measure the inductance of coils and 
condensers. The latter feature is es¬ 
pecially valuable in servicing “orphan” 
radio sets for which parts are no 
longer made. 

Servicing “Orphan" Sets 

For instance, there was the case of 
the A.C. Dayton 66 which was shipped 
to a new location in a bus; the owner 
having left the tubes in the set. When 
the radio was turned on there was a 
puff of smoke and the receiver refused 
to work. A test showed a burned out 
R.F. ’26, R.F. transformer secondary 
and R.F. filter choke. The ’26 evi¬ 
dently was shorted. Replacing the 
choke was easily accomplished but a 
new coil had to be wound. The induc¬ 
tance of the other coil was measured 
with the aid of a service oscillator and 
a new coil was wound and matched to 
the condenser. According to the cus¬ 
tomer, the set worked as well after the 
servicing as it did before. 

And then we can find mis-matched 
coils and condensers. This trouble we 
encountered in an A.K. 37, the tuning 
dial of which had wedged itself on the 
shaft and jammed against the case. It 
was wedged so tightly that it actually 


had to be chiseled off. (The owner was 
a Photophone Service Man and he had 
attempted to repair his own set.) As a 
result of this chiseling the condenser 
shaft was bent and the rotor plates 
wobbled in an eccentric orbit. We 
straightened the shaft and re-balanced 
the set, but somehow it lacked pep. It 
was re-balanced and this operation 
showed that a coil and condenser did 
not match. We corrected this and the 
set was 0. K. 

The type of equipment used in this 
kind of service work is simplicity it¬ 
self, It consists of an oscillator, an 
output meter and a vacuum-tube volt¬ 
meter. The voltmeter is useful but not 
essential, as much service work can 
be done with only an output meter and 
an oscillator. 

Before considering a few ways in 
which to use the oscillator in service 
work, let us stress the point that, first 
of all, the set should always be ana¬ 
lyzed, for high-frequency troubles are 
only a small percentage of the total 
causes for service. Under no circum¬ 
stances touch the tuned circuits of a 
radio receiver unless, firstly, you are 
thoroughly familiar with the set and, 
secondly, have adequate equipment 
which you can operate correctly. 

Using the Aligning Tool 

Now, let us go back to the A.K. 40 
with which we began this article. 
When the set was brought into the 
shop we analyzed it thoroughly. We 
tried balancing and made no improve¬ 
ment. Then the alignment of the 
tuned circuits was undertaken. The 
tester used and its constructional de¬ 
tails are shown in Fig. 1. The set was 
tuned to a station and the flat ring 
was inserted inside the first coil (sec¬ 
ond R.F. stage). The volume de¬ 
creased, showing that the coil induc¬ 
tance was normal or at 
least not too high. When 
the second coil was 
tested (third R.F. stage) 
the volume increased, 
which proved that the 
inductance of the coil 
was too high (since the 
ring causes a decrease 
in the effective coil in¬ 
ductance) . 

To correct this trou¬ 
ble, a piece of No. 18 
aerial wire was wrapped 
around the outside of 
the coil and soldered to 
(Continued on page 431) 


THE R. F. OSCILLATOR REPLACES GUESS WORK 

Do you really know when tuning dials are out of line? 

Do you know when coils are too small or too large? 

Do you really know how to align R.F. circuits properly? 
Do you know how to use an oscillator properly? 

Would you like to know how to use one properly? 

THEN READ THIS INTERESTING ARTICLE NOW! 
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Radio Service Data Sheet 


PHILCO 4-TUBE SUPERHETERODYNE RECEIVER MODEL 80 
PHILCO 5-TUBE SUPERHETERODYNE SET MODEL 37 

{Model 80: A simplified 3-tube-and-rectifier superheterodyne incorporating a combination oscillator—first-detec- 
tor, a second-detector, and an output pentode; dynamic reproducer. 

Model 37: A battery-type 5-tube superheterodyne; band selector; class B power amplifier; magneto-dynamic 

reproducer.) 


Model 80 

This electric receiver is designed to give 
satisfactory reception within the limits of the 
set. at the lowest possible cost. Except for the 
rectifier, nil the tubes are of the 6.3 V. fila¬ 
ment type. Although this interesting set does 
not have any R.F. or I.F. amplification, it 
has a very selective circuit arrangement, due 
to the use of the superheterodyne circuit, 
which also provides even amplification over 
the broadcast band. The power consumption 
of this set is 46 watts. 

Never connect the chassis to the power sup¬ 
ply unless the reproducer and all the tubes 
are in place. 

The following components are used in this 
receiver model: Condensers Cl. C2. tuning 
condensers; CIA. C2A. It.F. trimmers; C3. 
padding condenser: C4, C5. I.F. trimmers; C6, 
regeneration condenser; C7. 710 mmf.: C8, 
CIO, (in one unit) .09-mf. ; C9, 50 mmf. ; 
Cll. .001-mf.; C12, 015-mf. ; C13. .006-mf. 

C14. 8 mf. (electrolytic) ; Cl5. C18, .01-mf.; 
Cl6. 4 mf. (electrolytic) ; C17, 10 mf. (dry 
electrolytic). 

Resistor Rl. 20.000 ohms; R2, R6. 10.000 
ohms; R3. 9.000 ohms; R4. 16.000 ohms: K5. 
4 megs. : R7. 1. meg. . R8. 0.24-meg. ; R9. 0.49- 
meg. ; R10, 325 ohms. 

The following tube characteristic data is for 
a line potential of 115 V.: Filament potential. 
VI. V2. V3. 6.3 V.; V 4, 5 V. Plate (to 
cathode) potential, VI, 245 V.; V2. 40 V.; V3, 
240 V.; V4, 340 V. (yer plate). Screen-grid 
(to cathode) potential. Vl, 165 V.; V2, 15 V. ; 
V3. 255 V. Control-grid (to cathode) potential. 


VI. 6.4 V.: V2. 0 4-V : V3, 4 V. Cathode (to 
filament) potential, VI. 8.4 V. ; V2. V3, zero. 
These readings are obtained with the volume 
control at maximum and the station selector 
adjusted to the low-frequency end of the scale. 
(Readings taken with a radio set tester and 
plug-in adapter will not be satisfactory, state 
the manufacturers, it being necessary to use 
test prods and a high-resistance meter.) 

Facing the back of the chassis, the com¬ 
pensating condenser at the right (with the 
micarta hex-head nut) should be adjusted for 
maximum sensitivity at the time of instal¬ 
lation. Tune in a station near the middle of 
the dial and adjust the hex-head nut until a 
swishing sound and circuit oscillation are 
heard when tuning in a program ; then, adjust 
the nut 14-turn, counter-clockwise, beyond the 
point where these sounds stop. If these sounds 
can then he heard at other settings of the 
tuning dial, slightly advance the nut adjust¬ 
ment counter-clockwise. (Follow this pro¬ 
cedure in the event that it becomes necessary* 
to change the shielded type 36 tube.) 

In chasses above No. 5. C13 connects as 
shown dotted; also, the hum-bucking coil is 
shorted out. and Cl7 (10 mf. electrolytic) is 
replaced by a unit of .016-mf., while Cl5 is 
eliminated. 

Model 37 

To meet the demand of the rural-ite who 
does not have the service of an electric light 
system from which to power his radio receiver, 
hut who would like to have a set possessing 
the tone quality and selectivity of electric 
sets, and at low cost, this set has been 
developed. 


Filament ballast V6 compensates for the 
variation in voltage output of the Philco Dry 
A battery for which this set has been de¬ 
signed; the "A” consumption is 720 ma. The 
‘B” drain, from the 135 V. battery, varies 
between 6 and 12 ma., depending upon the 
strength of the signal ; a class B or push-push 
output stage is used. The output tube is a 
special, new ’‘class B’“ tube. The combination 
first-detector and oscillator is a new, special 
R.F. pentode. 

Following are the characteristics of the com¬ 
ponents: Resistor RlA. RIB. 5,000 ohms, 

each; R2, 2.900 ohms; R3. 6.000 ohms: K4. 
R7. 1,000 ohms: R5, 51.000 ohms; R6. 25.000 
ohms: R8. 99,000 ohms; R9, 0.1-meg.; HlO, 
90.000 ohms; Rll, filament ballast; R12. 0.49- 
meg. ; R13. 0.499-meg. 

Condensers Cl. C2. C3. tuning condensers ; 
CIA. C2A. C3A. R.F. trimmers; 4, 710 nimf. 
padding condenser ; C4A. pad trimmer ; C5. C6. 
I.F. trimmers : C7. C8, 250 mmf. ; C9, .01-mf. ; 
CIO, .002-mf.; Cll. C17. 0.5-mf. ; C12. .26-mf. . 
C13. C15, ,05-mf.; C14, 0.1-mf.; 16. 710 mmf. : 
C18, 0.15-mf, 

Following are the tube characteristics: 
Filament potential, VI to V4, 1.9 V. ; V5, 2 V. 
Plate (to cathode) potential, VI, 120 V. ; V2. 
120 V. (to filament); V3. 2 V. (to filament) ; 
V4. 110 V. (to filament) ; V5. 120 V. per plate. 
Screen-grid potential, VI. 60 V. (to cathode) : 
V2, 60 V. (to filament) ; V3. 45 V. (to fila¬ 
ment). Control-grid potential. VI, 2.5 V. (to 
cathode) ; V2. V3. 2.5 V. (to filament) : V4, 
0.4-V.; V5, 0.4-V. per grid- Cathode (to fila¬ 
ment) potential. VI, 5.5 V. 
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Schematic circuit of the Philco model 37 5-tube battery-type superheterodyne, incorporating 
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STEWART-WARNER, MODELS 50, 51 AND 58, "MAGIC DIAL" SERIES 105 CHASSIS II- 

TUBE ALL-WAVE SUPERHETERODYNE 

(Incorporates short- and broadcast-wavelength reception; local-distance switch; 33 and 78 r. p. m. phono.; dual 
reproducers; automatic volume control; tone control; push-pull pentodes; two-speed tuning.) 


Latest in the Stewart- Warner line is the 
"Magic Dial’* superheterodyne Series 105 re¬ 
ceiver. The "Master All-Wave" console in¬ 
corporates a single dynamic 
model 50 -A, 60 cycles and model 
cycles. The "DeLuxe All-Wave" console 
incorporates two reproducers; model 51-A, 
GO cycles and model 51-B, 25 cycles. The 
"Radio-Phonograph" console incorporates 
phono., and dual reproducers. 

The following values of the components 
are used in this receiver. Resistor Rl, man¬ 
ual volume-control, 60.000 ohms; R2. tone 
control. 0.1-meg.; R3, R19, R20, 10.000 

ohms; R4, 6,000 ohms: R5, 0. 75-meg.; R6, 
150 ohms: R7. Rll. R14, R17. R25. 40,000 
ohms; K8, R24. 4.000 ohms; R9, R22, 2.000 
ohms: R10, 2 megs.; R12. 20.000 ohms ; R13, 
0.1-meg,: Rl5, 220 ohms. •R16. 20 ohms; 
R18, 100 ohms: R21. R23. 45.000 ohms: 
R26. 1. meg.; R27. 540 ohms; R28, 1.760 
ohms; R29. 4.600 ohms; R30, 2,700 ohms. 

Condensers Cl to C5. tuning condensers; 
CIA, C2A, S.W. trimmers; C3A. Cl\. C5A, 
R.F. trimmers; C6. trimmer: C7, C38. trim¬ 
mers (one unit); C8, C16, C21, 500 mmf.; 
C8A. trimmer, C9. C15, 100 mmf.; C9A, 

trimmer; ClO to C13, I.F, trimmers; C14, 
trimmer: Cl7. Cl9. C27, C28, C37, .001-mf.: 
Cl 8, .002-mf. : C20, C29, C40. .02-mf. ; C22, 
C24. C30. C33. C42, 0.1-mf.; C23, C31. C41. 
.25-mf. : C25. 250 mmf.; C26, 1 mf.; C31, 
0.5-mf.; C32, .003-mf.; C35, 8 mf. (25 cy¬ 
cles, 10 mf.) . C36, 8 mf. (electrolytic): 

C39, 8 mf. (electrolytic). 

In the phonograph models the circuit is 
open at X2, the dotted connections are made 
and the following values are used: RA, 0.1- 
meg.; RB, 2,000 ohms; CA, 0.1-mf.; CB, 
.25-mf. To use dual reproducers the circuit 
is broken at X3 and the extra reproducer 
socket is wired in as shown dotted. 

Tube voltage readings must be taken with 
the set tuned to one of the short-wave 
ranges, and the local-distance switch Sw. 2 
pulled out. 


V9. 177; V10, zero. Screen-grid potential. 
VI. 2 V.; V3, V4. V6. 102 V.: V8. V9. 188 
console in- V.: V10, zero. Cathode potential, VI, 1.9v 

reproducer; , V. V2. 5.2 V.; V3, 2.4 V.: V4. 9 V.; V5 

?1 50-B, 25 zero; V6, —89 V.: V7. —92 V.: V8, V9. 

—97 V. (to grid, 1G.5 V). Line. 115V 

During broadcast reception interference 
from short-wave stations is prevented by 
applying a very high negative bias on V2. 
preventing it from functioning. 

The range switch consists of 8 indepen¬ 
dent switch sections, each being provided 
with 5 contacts. Ordinarily, only 7 sections 
are Used, and only 4 of the 5-per-switch; 
the remainder are wired into circuit only in 
the radio-phono, models. 

1. The antenna is switched to the tuned 
input circuit of the short-wave detector; 2, 
the bias on the short-wave oscillator tube 
is reduced so that it can function; 3. the 
tuning condenser sections in the R.F.. first- 
detector, and broadcast oscillator stages are 
cut out of the circuit and replaced by fixed 
trimmer condensers which are adjusted to 
tune these circuits to pass a 1,525 kc. sig¬ 
nal. This frequency is used to prevent pick¬ 
up of broadcast-band stations during short¬ 
wave reception. The received short-wave 
signal passes through the short-wave detec¬ 
tor where it is converted to 1.525 kc. by 
the action of the S.W. oscillator and it is 
then amplified at this frequency in the 
broadcast portion of the receiver. 

The range switch operates in five posi¬ 
tions as follows: 1, phonograph (this posi¬ 
tion cannot be reached in non-phono, 
models); 2, broadcast range (position 1 in 
non-phono, models): 3, 180 to 80 meters; 4, 
80 to 33 meters; 5, 33 to 14 meters. 

Reproducer part No. R-208-A has a field 
coil resistance of 460 ohms ; No. RL-209-A 
(the L.F. unit in dual-reproducer sets), 230 
ohms: No, RH-209-A, (the companion H.F, 
unit). 230 ohms. 

In the model 105 receiver there are five 
circuits to be aligned, as follows: Broadcast 


third S.W. circuit will be aligned correctly 
if the first two are correctly aligned. A sen¬ 
sitive output meter must be used to obtain 
sufficient indication at the low service- 
oscillator output level required to prevent 
the A.V.C. circuit functioning. Turn Rl 
full-on, pull Sw. 2 out and turn R2 right. 

Looking at the front of the chassis, the 
trimmer controls are located as f ollows: 
R.F. trimmers, from front to back, top of 
ganged condensers; I.F. trimmers, along rear 
of chassis, top of I.F. transformers; S.W. 
trimmers, left-center of chassis (rear-right 
of 5-gang tuning condenser). In the factory 
manual these units are given the following 
reference numbers: R.F. trimmers, front to 
back, 5 to 9; I.F. trimmers, left to right, 1 
to 4; S.W. trimmers. 10 to 12, 

To align the S.W,, I.F. circuits, tune 
broadcast receiver to 1,525 kc, then switch 
to the 80-to-33 meter range and align 10, 
11 and 12. In rare instances it may be 
necessary to align the remaining sections of 
the short-wave unit; however, this should 
be done only as a last resort, as follows : 

Aligning 180 to 80 meter nand. Tune the 
broadcast receiver to 800 kc.; switch to 180 
to 80 meter band and tune to 1,600 kc.; 
adjust No. 14 for maximum output. Next, 
tune service oscillator to 975 kc., turn range 
switch to 80 to 33 meters, tune to extreme 
right position (4th harmonic) and adjust No. 
5 for maximum output. If it is necessary to 
appreciably vary No. 6, repeat the procedure 
in adjusting No. 14. 

Aligning 80 to 33 meter band. Tune the 
service oscillator to 925 kc,. shift range switch 
to 80 to 33 meters, turn pointer to extreme 
left (4th harmonic) and adjust trimmer No. 
13 for maximum output. 

Next, set the service oscillator at 1.500 kc., 
tune to about 50 meters (4th harmonic) and 
adjust Nos. 6 and 15 ; the latter control setting 
is not critical. 

It is very important that the aligning fre- 
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THE SERVICE MAN'S FORUM 


Where His Findings May Benefit Other Radio Technicians 


NORMAN VS. "PAPA" FREED 

Editor , Radio-Craft: 

In the “Operating Notes” depart¬ 
ment of the October, 1932, issue of 
Radio-Craft, Mr. Freed states that to 
cure low volume and distortion in some 
Philco model 91 receivers he changes 
the first A.F. tube with the detector 
and oscillator tube. I cannot see how 
this recommendation would help mat¬ 
ters as the first A.F. tube is a type ’37 
and the detector and oscillator tube is 
a type ’36. 

H, E. Norman, 

291 Lake Vie tv Park f 

Rochester , N. Y. 

(Mr. Freed has been absent from the 
columns of Radio-Craft due to the fact 
that he has been ill and is now con¬ 
valescing; we expect to have him with 
us again in a short time. Congratulate 
him, fellows—he became a daddy a 
short time ago! [Mother and “Bob” 
are doing nicely, thanks.] We print 
below his reply to Mr. Norman.— Edi¬ 
tor.) 


Editor , Radio-Craft: 

Referring to my notes in the October 
issue of Radio-Craft, I find that a mis¬ 
take occurred. The first A.F. tube was 
interchanged with the detector and am¬ 
plifier tube, and not the detector- 
oscillator, which is a type ’36. 

This first A.F. tube, as the text re¬ 
lates, has often been found to be the 
cause of low volume and distortion. 

Bertram M. Freed, 

Coney Island Hospital , 

Ocean Parkway , 
Bt'ooklyn , X. Y. 

RE. THE STORY McMILLEN STICKS 
TO 

Editor , Radio-Craft: 

I wish to take exception to a state¬ 
ment made by Mr. McMillen in your 
column of the November, 1932, issue, 
pg. 283, regarding the remodeling of 
Sparton models 69 and 79 receivers, 

Mr. McMillen explains how to change 
these sets for UY ’27 tubes instead of 
the Sparton 484 tubes and then states 
that the set works just as well with the 
type ’27’s as with the type ’84 tubes. 
A little study will readily show this 
cannot be true. 

The ’27 has an amplification factor 
of 9 and, neglecting the small gain in 
the detector, five of these tubes will 
give an overall gain of 58,569 or 95 
db. The ’84 tube has an amplification 
factor of 12.5 and five of these will 
give an overall gain of 305,175 or 110 
db. So it is readily seen that the type 
’27 tubes will not operate as satisfac¬ 
torily as the type ’84 when attempting 


r PHE Official Radio Service Men’s Asso- 
I ciation, sponsored by RADIO-CRAFT, 
invites all Service Men who are not mem¬ 
bers of the Organization to write for an 
application blank. It is the official service 
organization of this magazine and is main* 



Official lapel button of 
the O, R. S. M. A. 

tained solely for the interests of Service 
Men. Membership cards are issued upon 
passing a written examination which is 
forwarded by mail. Write for yours to¬ 
day. The O.R.S.M.A., 98 Park Place, N. Y. 



Fig, I 

Schematic circuit showing the location of the 
.l-meg, resistor. 


to obtain results on distant stations; 
however, the difference would probably 
not be noticeable on local stations. 

(The loss caused by the mismatch¬ 
ing of impedances has, of course, been 
neglected in these figures; this item 
would lower the gain of the ’27’s.) 

The writer has found that the Spar¬ 
ton battery-set model 39 is very easily 
converted to A,C, operation for using 
either the type ’27 tubes or the type 
’84 and makes a fine A.C. set. 

The tuning unit of the model 39 re¬ 
ceiver is identical with that of the 69 
and 79; the amplifier contains five- 
prong sockets, but the cathodes are not 
connected. All that is necessary is to 
install a power pack, rewire the fila¬ 
ments with twisted leads, and connect 
the cathodes to the volume control. If 
’27’s are used it is better to use six 
of them as R.F. amplifiers and place 
the detector outside of the amplifier 
case. This will give a total gain of 
527,931 or 115 db. which is somewhat 
better than five type ’84 tubes. An 
A.F. amplifier must, of course, be add¬ 
ed, and this may be whatever type one 
desires. The writer has used two type 
’47 tubes in push-pull and obtained ex¬ 
cellent results. 

R. E. Willey, 

4629 York Avenue , South , 

Minneapolis , Minn. 


Editor , Radio-Craft: 

Concerning the interesting technical 
discussion of Mr. Willey, I wish to 
(Contbiued on page 435) 



Fig. A 

Don't turn green with envy; this beautiful shop cost $950,00, 
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RADIO-CRAFT KINKS 

Practical Hints From Experimenters' Private Laboratories 


Prize Award 

A SUPER-SELECTIVE CRYSTAL 
RECEIVER 

Lawrence B. Johnson 

IN Fig. A is illustrated a crystal re- 
* ceiver which incorporates a band- 
selector. The desirability of such an 
arrangement is evident to anyone who 
has experimented with crystal detec¬ 
tors. The schematic circuit is Fig. 1A; 
at B is shown a simple amplifier ar¬ 
rangement which may be used if de¬ 
sired (any convenient units may be 
used for T and V). 

The number of turns in L controls 
the degree of band-selection. 


UNIFORM MOUNTINGS FOR 
METERS 

Pat Daly 

£^FTEN a testing panel or “ham” 
transmitter panel will be designed 
to use meters of a standard, relatively 
large size. Occasionally, the needed 
range will be in a smaller size. To 
make all panel holes the same size and 
also present a symmetrical layout, the 



The super-selective crystal receiver. An amplifier 
arrangement is shown at B. 



Pig. 2 

With this idea any meter may be enlarged. 


$5 lor a Practical 
Radio Kink 

As an incentive toward obtaining radio hints 
and experimental short-cuts, "Radio-Craft" will 
pay $5.00 for the best one Submitted each 
month. Checks will be mailed upon publica¬ 
tion of the article. 

The judges are the editors of "Radio-Craft" 
and their decisions are final. No unused manu¬ 
scripts are returned. 

Follow these simple rules: Write, or prefer¬ 
ably type, on one side of the sheet, giving a 
clear description of the best radio "kink" you 
know of. Simple sketches in free-hand are sat¬ 
isfactory, as long as they explain the idea. You 
can send in as many kinks as you wish. Every* 
one is eligible for the prize except employees 
of "Radio-Craft” and their families. 

This contest closes on the 15th of every 
month, by which time all the Kinks must be 
received for the next month. 

Send all contributions to Editor, Kinks De* 
partment, c-o "Radio-Craft," 98 Park Place, 
New York City. 


following method may be used: A 
washer of bakelite is cut with the circle 
cutter or scroll saw, the outside diame¬ 
ter being equal to the flange of the 
meter and the inner hole to fit the 
meter, as illustrated in Fig. 2. By 
mounting a small meter in this way 
the panel arrangement looks much bet¬ 
ter and the larger meter may be put 
in at any time. 


A ”5 AND I0 M MIKE STAND 

Joe Wilfinger 

COR the experimenter who cannot 
* afford a “commercial” microphone 
stand, the writer offers the construction 
illustrated in Fig. 3. Most of the parts 



Fig. A 

Photograph of the selective crystal set. 


can be obtained in a “five and dime” 
store; the total cost is only about fifty 
cents. 

I am using this stand with a P.A. 
system for orchestra purposes and find 
it very easy to transport. The micro¬ 
phone together with its ring, may be 
removed and kept in a padded box (to 
prevent damage) when not in use. 


A DYNATRON ONE-TUBE ELECTRIC 
SET 


W. E. 

IN- Fig. 4 is 
" illustrated a 
dynatron d e- 
tector circuit 
which has lots 
of pep, and on 
many stations 
is too loud for 
comfort when 
using head¬ 
phones ; the 
tone quality is 
excellent, and 
selectivity i s 
(Continued on 
page 1,31) 


Chorpenning 



Fig. 3 

Ah, at last! The 5 and 10 
"mike" stand. 



Fig. 4 

Schematic circuit of the dynatron detector circuit. 



CONDENSER 


OOP CORO 
AROUND 
SCREW TO 
HOLD IT 


That troublesome drum-dial problem is simple now. 
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IMPROVING S. W. 
RECEIVER DESIGN 



R. Wm. TANNER 


I T SEEMS to be the vogue, just at present, to increase 
the number of tubes, particularly in the case of short¬ 
wave superheterodynes. This is not as it should be in 
these days of depression. There are short-wave “supers” 
now on the market employing up to 16 tubes. To be sure, 
such a set has extreme sensitivity and volume but due to 
background noises, it is never possible to use all of the 
power available. 

If each tube is employed to its greatest efficiency with all 
component parts of best grade, the writer believes that a 
six- or seven-tube set (including rectifier) will give as satis¬ 
factory results as one with many more tubes. 

In one manufactured short-wave superhet, that the writer 
had occasion to look over, the I. F. amplifier employed 
three I. F. stages. Tuning was very smooth, but the am¬ 
plifier was altogether too stable. As the shielding was 
nothing exceptional and the I. F. filtering was not even 
fair, it was decided to find out the reason for the lack of 
feedback. A close examination 
proved that the I. F. trans¬ 
former primaries consisted of 
only one-fifth the number of 
secondary turns, resulting in 
very low I. F. gain per stage 
(the reason, no doubt, for the 
three I. F. stages; two would 
have been quite sufficient if the 
coupling transformers had been 
correctly constructed.) Fur¬ 
thermore, the transformers 
were mounted only l A in. from 
the shield can—another good 
reason for the lack of gain. 

There is another condition 
existing in short-wave supers 
which can cause as much 
trouble as in a broadcast set 
and that is cross-talk. The use 
of a variable-mu tube as first- 
detector preceded by a two- 
section band-selector will en¬ 
tirely eliminate this “horror,” 
the band-selector also function¬ 
ing to prevent image-frequency interference, a condition 
much worse on the short-waves than on the broadcast 
band. (With many supers, lack of sufficient selectivity 
before the first-detector results in the reception of many 
undesired code stations.) 

There is another important advantage to the use of a 
variable-mu tube as a first-detector. Due to the low value 
of control-grid bias required, this tube may be used as a 
second-harmonic oscillator as well as a detector. With 
proper coils, this arrangement is every bit as good as a 
separate oscillator; at the same time one tube is saved. 
Figure 1A shows a type 58 pentode tube employed as a 
combination first-detector and oscillator. It will be noted 
that the plate circuit contains the tuned winding of the 
oscillator, the feedback coil being in the cathode circuit, 
(or it may be placed in the control-grid lead if desired). 
Both the oscillator and the band-selector coils must be 
completely shielded. 

If shielding and R. F. filtering are exceptionally good 
throughout the receiver, we can still improve operation by 
inserting a tuned circuit L-C in the detector control-grid 
lead, as shown at X in Fig. 1A. This coil and condenser 
combination is peaked at the same frequency as the I. F. 



Fig. I 

This circuit illustrates the manner in which a tuned circuit is inserted 
in the receiver for increasing the sensitivity of the detector. At B, 
an I.F. coil arrangement is given. 


transformers and must also be placed within a shield can 
of correct dimensions. With this extra device, the gain 
in the first-detector stage is very nearly equal to that of 
an I. F. stage. The L-C circuit should preferably be of 
the high-C type, that is, a high ratio of capacity to in¬ 
ductance, as this helps to prevent I. F. feedback in the 
detector stage. 

As a vacuum tube is a voltage-operated device, anything 
that tends to reduce the R. F. voltages will certainly tend 
to decrease the possible gain. Consequently, short-wave 
tuning coils should be wound for minimum R. F. resistance 
and for the three lower wave bands, 20, 40 and 80 meters, 
should be space-wound. This is a simple problem but 
even though the coils have low losses, placing them within 
shields that are too small will cause the high-frequency 
resistance to rise, not only decreasing the effective volt¬ 
age applied to the grid but causing broad tuning as well. 
The use of wire larger than No. 24 is of no benefit whatso¬ 
ever since the greater wire 
diameter results in increased 
distributed capacity. 

The construction of the I. F. 
transformers should be given 
considerable attention, although 
resistance loss here is not so 
important as in the signal-fre¬ 
quency circuits. In order to 
apply the highest possible volt¬ 
ages to the tube grids, the tuned 
circuits should have a low — C 
ratio; in fact, to reduce the 
self-capacity of the coils they 
should be wound in the form of 
honeycombs and with the turns 
spaced instead of close-wound 
as in the modern broadcast- 
type, lattice-wound, I. F. trans¬ 
formers. For this reason the 
writer prefers I. F. transform¬ 
ers of the inductance-tuned 
type, made by mounting four 
coils to slide on a common rod, 
as shown in Fig. IB. Two of 
these coils, A and B, in series constitute a variometer pri¬ 
mary LI, and the remaining two, C and D, the secondary 
L2. Varying the coupling of B and C, ordinarily about 
1V4 ins., determines the selectivity. These units have 
been employed in many experimental circuits with im¬ 
proved results over the conventional capacity-tuned types. 
These inductance-tuned, I. F. transformers permit a higher 
load impedance with a better match for high-impedance 
tubes such as the screen-grid and pentode, particularly the 
latter. 

All of the I.F. coils tuned by the 140 mmf. condensers, 
including that in the first-detector grid circuit, are 1.2 mhy. 
(they are made by F. W. Sickles Co.). The I.F. coils after 
the first I.F. tube consist of two coils for both primary 
and secondary, each having an inductance of 1.2 mhy.; 
two connected in series, in each circuit, constitute the 
variometer arrangement. 

The R.F. chokes are 20 to 90 mhy. for the screen-grid, 
“B” positive and cathode circuits; for the crystal detector 
plate, either a 250 mhy. or two 50 to 90 mhy. units. The 
choke in the first-detector plate lead to the top of the first 
I.F. transformer must be quite small to prevent choking 
the I.F. currents; (I used in many sets a Sickles 1.2 mhy. 
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Here is a real, honest-to-goodness article by a short-wave authority which tells you exact¬ 
ly what the requirements are for successful operation on the short wave-lengths. This 
article is devoid of all theory, and the conclusions are backed up by an excellent receiver 
whose data are given here. You should read this article and convince yourself. 


lattice-wound coil.). 

Giving the turns and sizes for such chokes and I.F. coils 
would only absorb valuable space, since no ham can make 
two consecutive coils alike, without expensive machinery; 
lattice-wound coils are almost impossible to make by hand. 

The plug-in short-wave coils are wound on bakelite forms 
which just lit over a tube base and bolt 
to it; both the antenna and the detector 
grid coil are wound alike, as follows: 
for 20 meters, 5 T.; 40, 10 T.; 80, 21 T.; 

160, 45 T. Number 26 enam. wire is 
used, close wound. The coils are sepa¬ 
rated on the forms approximately IV 2 
ins. to give a band-selection effect. 

The oscillator coils are on the same 
size forms, to the following specifica¬ 
tions: 20 meters, 5 T., 5 T.; 40, 10 T. t 
6 T.; 80, 19 T., 8 T.; 160, 34 T., 10 T. 

The first figure indicates the number of 
primary turns and the second, the 
cathode. The same wire and spac¬ 
ing are used as mentioned in the paragraph above. 

In order to realize the greatest possible gain, all stages 
should be completely shielded, including the respective 
tube (which must be separately shielded), coils, bypass 
condensers and resistors; the R.F. chokes may be located 
outside the shields. All screen-grid and plate leads should 
be filtered, by means of a good R.F. choke without dead- 
spots, and the correct size of bypass condenser (these di¬ 
rections include the first-detector). It should be men¬ 
tioned that, especially with the new R.F. pentodes, shield¬ 
ing which employs only a separate shield-can for the coils 
and a separate tube shield will not do if all regenerative 
feedback is to be eliminated; stage shielding is an absolute 
necessity. However, if all shielding and filtering precau¬ 
tions are strictly observed, feedback will be reduced to a 
very low value and high gain per stage will be obtained. 


From the viewpoint of tone quality or, in television, 
picture quality, the greatest source of distortion is the 
second-detector; even though the new type 57 pentode is 
an especially fine detector, giving a high audio output with 
only a small R.F. input, there is some distortion present. 
The writer has for the past two years been experimenting 
with crystal detectors in modern, high- 
gain receivers. In every case tone and 
picture quality are far better than with 
a tube second-detector. All types of 
crystals have been used including 
galena, silicon, zincite-tellurium, car¬ 
borundum and a German unit termed a 
Rotorit. The carborundum detector has 
always proved the most stable and sen¬ 
sitive and will handle a higher R.F. 
input than others; the Rotorit comes 
next, with the zincite-tellurium a close 
second. The carborundum unit requires 
a small, D.C. bias (conveniently ob¬ 
tained from the power pack) for great¬ 
est sensitivity and good tone quality. For television re¬ 
ception, a crystal detector offers a very simple means of 
changing from a positive to negative picture, merely by 
reversing the detector connections. With a carborundum 
crystal, reversing the connections also requires a change in 
polarity of the bias voltage; a potentiometer will effect the 
change. 

The audio ouput of a crystal is not as high as with a 
tube due to the fact that a crystal has no amplification 
properties, which means that two A.F. stages should be 
employed if the power tube is to be operated at full 
capacity. A type 57 voltage amplifier and a type '47 power 
stage are an ideal combination to be used after a crystal 
second-detector. 

A peculiar condition exists in the output of a crystal 
(Continued on page 435) 


WHAT THIS ARTICLE 
TELLS YOU 

It tells you what precautions to take in 
building S. W. receivers. 

It tells you the advantages of the new 
tubes. 

It tells you of the use of a crystal detec¬ 
tor in modern S.W. sets. 

It tells you everything you want to know 

ABOUT SHORT-WAVE 
RECEIVERS 



Fig. 2 

Complete schematic circuit of the receiver embodying all the principles set forth in the text. 
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RADIO CRAFTSMAN'S 
PAGE 

^ e Bulletin Board for 
Our Experimental Readers 


"MORE TUBES? (!)," PRO— 

Editor, Radio-Craft: 

Thene was one article in the October 
issue which appealed to me particu¬ 
larly, that was in connection with C. 
M. Delano's letter. 

I think it would be a great idea to 
produce a series of tubes the size of 
the “peanut” tube, with a low-drain 
filament. Also, the screen-grid and 
pentodes would be a splendid addition 
to this line. I think that this line of 
tubes should be designed with a 1.1 V. 
filament with a drain of 60 ma. or 
less and, if possible, a plate voltage of 
not more than 90 V. 

I believe you are always anxious to 
receive suggestions as to what the 
readers of your magazine would like 
to see published and I am offering one 
which would interest me and, I am 
sure, would be of interest to many 
other beginners in the radio business. 
I would like to see more articles pub¬ 
lished giving information on operating 
procedure and routine work in various 
branches of the radio art, e. g., articles 
describing operating procedure and 
routine work in transmitting stations 
both on land and ships, and also in the 
projection booth, and numerous other 
branches of the art. 

I remain, a booster for the Gerns- 
back Publications. 

Dalton Newberry, 

R . R. \ T o . 1 

Port Haney, B. C., Can. 

—AND CON 

Editor, Radio-Craft: 

Referring to Mr. Delano's article on 
page 238 of the October, 1932, issue of 
Radio-Craft, I, for one reader, am not 
in accord with him in this instance, as 
I think we already have too many tubes 
and, furthermore, do not believe in 
keeping these relics running forever. 
I suggest, rather, that every tube older 
than the 2-volt series and the new "50” 
line be discontinued as any set these 
cannot be adapted to is practically 
worthless. 

I have seen '30's substituted for '26's 
with improved results in performance 
and economy, and the 56 substituted for 
the '27 with similar satisfactory re¬ 
sults. 

To go a bit further, I'm in sympathy 
with Philco's idea of using the 6,3-volt 
"automotive” series of tubes in A.C. 
sets, thereby having but two series of 
tubes. 

Also, I think development of a 6-volt 


IMPORTANT NOTICE 

In the interest of those readers who do not 
like to mutilate this magazine, we have asked 
some of our advertisers not to place coupons 
in their advertisements. 

Instead of the usual coupons, you will find 
a number of convenient post cards inserted 
between the last page and the back cover of 
this magazine. 

This new service will save you time and 
work. No need to cut coupons, nor is it neces¬ 
sary to hunt for and address envelopes. More¬ 
over the space for your name on a coupon is 
usually so small that the advertiser is often not 
able to make out your writing and then you 
wonder why you do not get the literature 
sent for. 

Then, last but not least—the postage for a 
postal card is only 2c whereas a letter now 
costs 3c. 

Read the advertisements and then turn to 
the page containing the special postal cards. 
Detach, fill out and mail the card of the 
advertiser whose literature or offers you want 
to have sent to you. 

Mail your card todayl Show the advertisers 
that you appreciate their cooperation and 
thoughtfulness. 



Fig. I 

Circuit details of an R.F. transformer 


"air cell” battery for use with the 
2-volt tubes and an automotive type of 
"B” eliminator, would be a boon to the 
battery set, thereby eliminating all but 
two battery connections. 

John R. Regis, 

115 N. Pittsburgh St., 

Spokane, Wash. 

("You pays your money an' you 
takes your choice”; there you have two 
sides of the story, fellows, which do 
you want to take? It is interesting to 
observe that both gentlemen hail from 
the far Northwest. Local conditions 
undoubtedly influence Mr. Newberry’s 
plea for tubes having lower current 
requirements. Mr. Regis exhibits a 
broader understanding of the chaotic 
conditions existing today in the radio 
tube field, and makes some very logical 
proposals, [in line with the step which 
has been taken by Philco, as pointed 
out last August in Radio Service Data 
Sheet No. 71, "Philco Model 15 Series,” 


concerning the exclusive use of 6.3-volt 
tubes in A.C. receivers], toward their 
mit igation.— Editor.) 


IMPROVING "THE A. C. PENTODE 
PORTABLE" 

Editor, Radio-Craft: 

In the September, 1931, issue of 
Radio-Craft, page 156, you published 
plans for a portable set consisting of 
only a ’24 detector and '47 amplifier. 
You requested all builders of the set 
to report on it. "Better late than 
never,” so here goes. 

At first, I could not get the '24 de¬ 
tector to work, so I changed over to a 
'27. The volume was good considering 
the number of tubes. Finally, I found 
that the plate and screen-grid voltage 
on the ’24 were the same and hence it 
did not function. By fixing this, the 
'24 worked with astounding volume. 

The set has truly wonderful tone and 
volume. In the heart of Philadelphia, 
I have no difficulty in picking up, with 
good volume, station programs 500 
miles distant. However, I find that a 
250 mmf. condenser in the antenna cir¬ 
cuit, as unit C, gives better volume. 

J. J. Foster, 

5938 Sunsom St., 
Philadelphia, Pa. 


HARK TO "AUSSIE," 10,000 MILES 
AWAY 

Editor, Radio-Craft: 

It has been my pleasure to have been 
a reader of the different publications 
edited by Mr. Gernsback and I must 
say that I have gleaned some very val¬ 
uable information from the columns of 
his magazines, but, there is one thing 
that I'd like to see in them—more de¬ 
tail ; probably other readers of your 
paper, in the different countries where 
Radio Craft circulates, would be simi¬ 
larly gratified. 

In your articles for set construc¬ 
tion, the List of Parts always includes 
a manufactured kit of coils which is 
never procurable in Australia. Also, 
the brand of power pack mentioned is 
unprocurable here; although, if the 
voltages actually read, on the set, with 
a resistance voltmeter, were given 
from, say, the plate of the tube to the 
cathode or chassis, as the case may be, 
it would be a check for us to know 
whether everything is O.K. 

Further, might I suggest that the 
(Continued on page 434) 
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[Midwest radio 


Completely 

Assembled 


<wiw. 


La rae 
Dual 

Speakers 


Color-Lite 
Band Selector 


With the new Midwest 
“Wonder*’ dial, a turn of 
a switch »liow* a different 
colored lljsht for each band. 


BLUE for foreign broadcasts 
—15 to 30 meters. 

GREEN for ships at sea 
and commercial stations 
—30 to 75 meters. 

RED for polite, amateur. 
Ptc .—75 to 195 meters. 

WHITE for regular broad¬ 
est,—200 to 550 meters. 


the 


BIG NEW 
FEATURES 


Give You World-Wide Long 
and Short-Wave Reception 

ALL-WAVE, 15 to 550 METER tuning range brings 
whole world of radio to your home. Not only U. S. stations 
front Coast to Coast, but, when radio conditions are favorable, 
you can tune in London, Paris, Berlin, Rome and hundreds of 
foreign stations using short or long wave. The Midwest super “16” 
has four distinct wave bands police, amateur, long wave, short wave. 

And it gives you marvelously clear reception . . . better than 714 KC selec¬ 
tivity \\ ith the wonderful new matched dual speakers, tone control and wy ■ vi ■ ■ ■ • 

STAT-OMIT tuning silencer, you will enjoy sensationally clear and smooth URAIl I MP^P I PlTPr<ll 
radio reception such as you have never known. And above IU/CIU 1 llwg UI/llUl O. 
a Il» you will enjoy absolutely faithful tone reproduction. 

TERMS Thousands of Midwests are giving wonderful satisfaction in 

AS LOW AS every State of the Union and forty-nine foreign countries as 

well. No radio at any price can give you better reception 
$5 DOWN than this famous Midwest which you buy direct from the 
factory at a sensationally low* price. 


-4 Sensational New- 
Midwest Features 

Midwest 1933 ALL-WAVE radios 
have all the worthwhile improve¬ 
ments and many exclusive Mid¬ 
west features. Outstanding among 
the important advantages of these 
big powerful sets are these: 

STAT-OMIT Tuning Silencer 
An inter-station silencer or noise 
suppressor that automatically omits 
all in-between-station noises, swish¬ 
ing, cracking and frying. This 
new method gives perfect tuning 
without Neon lights, visual meters 
or buttons formerly required. 

Class “B’* Amplification 
Gives absolutely faithful reproduction 
of all tones and overtones. Enormous 
reserve power capable of reproducing 
any instrumental combination of the 
most Powerful orchestra. Handles the 
full volume of the largest pipes of the 
grand organ. 

Dual Speakers 

Two full eleclrodynamlc speakers for complete 
audible tone range, especially designed for the 
tremendous power output of the new tubes. 

One Chassis—One Dial 

Only one chassis for everything. 15 to 550 meters. 

regular broadcasts, police, amateur, ships 
at sea, commercial stations, foreign short-wave 
broadcasts. No converter or other auxiliary units 
used. All bands controlled by one dial. 


Deal Direct With Factory 

Save Vo 50 % 

Midwest sweeps aside the costly old- 
fashioned way of selling through 
jobbers and dealers. You buy direct 
from the factory. You have 30 days 
trial in your own home and a posi¬ 
tive guarantee of satisfaction or 
money back. If you wish, you may 
pay for your Midwest in small 
monthly sums that you'll scarcely 
miss. Remember . , . only $10.00 
down puts even the biggest and 
finest Midwest in your home now. 
Some models as low as $5.00 down. 
Investigate! Mail the coupon. Get 
the Midwest catalog. Learn the 
facts about Midwest 12- and 16-tube 
ALL-WAVE sets. Get a bigger, bet¬ 
ter, more powerful, better toned 
radio—at a positive saving of 30% 
to 50%. Mail the coupon or write us 
a postal right NOW! 

MIDWEST RADIO CORP. 

«J Dept-168 (Est, 1920) Cincinnati, O- 


"Ani having good results with my 
16-tube Midwest. On the short 
wave I have had most all of the 
large stations. 1 get several of 
the Airport Stations and amateur 
stations a plenty. Had G5SW, 
LEX, Buenos Aires. VK2ME. 
VK3ME. Sydney. VE9GW. Bow- 
manville. Canada. Pointoise. France 
and Nauen, Germany." 

R. P. REYNOLDS. 

P. O. Box 1125, Orlando, Fla. 


"The 16-tube radio arrived yester¬ 
day. got it going today and to 
express myself in a few words 
What a radio! What a tone! 
What a surprisel Really, it is 
more radio than I ever dreamed of 
seeing incorporated in one chassis. 
It’s wonderful." 

L. F. KIMMELL, 

7324 Wakefield Ave., 

Cleveland. O. 


COM PLETE 
LINE OF 
CONSOLES 
The big new Mid¬ 
west catalog 
shows gorgeous 
line of artistic 
consoles in the 
new six-leg de¬ 
signs. Mai! the 
coupon now. Get 
all the facts. 
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RADIO-CRAFT'S INFORMATION BUREAU 

SPECIAL NOTICE TO CORRESPONDENTS: Ask as many questions as you like, but please observe these rules: 


Furnish sufficient information, and draw a careful diagram when 
needed, to explain your meaning; use only one side of the paper. 
List each question. 

Those questions which are found to represent the greatest general 
interest will be published here, to the extent that space permits. 
At least five weeks must elapse between the receipt of a question 


and the appearance of its answer here. 

Replies, magazines, etc., cannot be sent C. O, D, 

Inquiries can be answered by mail only when acompanied by 
25 cents (stamps) for each separate question. 

Other inquiries should be marked ’’For Publication," to avoid 
misunderstanding. 


MIDWEST 16-TUBE ALL-WAVE SU¬ 
PERHETERODYNE-CORRECTIONS 

(182) Mr. Victor Petsch, Newark, N. J. 

(Q. 1.) What is the schematic circuit of the 
16-tube all-wave superheterodyne which is being 
put out by the Midwest Radio Corp.? What 
technical information is there available concern¬ 
ing the components used in this set? 

(A. 1.) In Fig. Q182A is illustrated the dia¬ 
gram of connections employed in la test-model, 
all-wave superheterodyne manufactured by the 
Midwest Radio Corp.; this is the Model 16 re¬ 
ceiver. The values of the components are as 
follows : 

Condensers Cl, C2. C3, tuning condensers: 

CIA, C2A, C3A, R. F. trimmers : C4. .001-mf. 
padding condenser (mica) ; C4A, padding trim¬ 
mer : C5, trimmer; C-6 to Cl I, I.F. trimmers; 
C12, Cl5, C16, 08, 09. C22, C23. C24, C26. 
C29. C30, C34, C36, C37, C38, C40 to C44, C46. 
C47, C53. .05-mf. : Cl l. C31. C35, 20 mmf. 

(mica) ; 07, 250 mmf. (mica) ; C20, .001-mf. . 
C21, 1. rnf. (electrolytic) : C25, 0.1-mf. : C27, 
24 mf.; C28. .001-mf., padding condenser (mica) : 
C32, C33. .002-mf. (mica) ; C39. 50 mmf. (mica) ; 
C45. C49, C52, 8 mf. (electrolytic) ; C48, C50. 
4 mf. (special) : C5l. 4 mf. (electrolytic). 

Resistor Rl, manual volume control, 0.5-meg. ; 
R2, “silent tuning" control, 1,000 ohms; R3, 
tone control, 50,000 ohms: Rl, R9. R13. R21. 
R24, R36, R45. 31,000 ohms : R5. 10.000 ohms ; 


R6. 100 ohms; Rl, Rll, R14. Rl6. Rl7. R26, 
K27. R28, R29, R31, R35, R38 to R43. 0.2-meg.: 
R8. R12, R20, R23, R25. R30, R37. 50,000 ohms; 
R10, R15, R19, 2.000 ohms; R18. 700 ohms; 
R22, 15.000 ohms; R32, 410 ohms; R33, 3 megs. ; 
R34. 5,000 ohms. 

The power rating of this set is 150 W. The 
sensitivity is better than 1. microvolt absolute 
and the rated power output is approximately 20 
W. One of the dual reproducers is a 10 in. 
dynamic unit and the other is an 8 in. model. 
A master wave-change switch controls the R. F., 
detector and oscillator circuits; at the same 
time, a corresponding colored pilot light iden¬ 
tifies the band. 

(Q- 2.) Is it possible to make a really sensi¬ 
tive crystal eet? 



Fig. QI82B 

Photograph of the sensitive crystal receiver. 


(A. 2.) The sensitivity of a crystal set is 
mainly dependent upon the sensitivity of the 
particular piece of crystal used as the rectifying 
element. However, the high power in use today 
by a great number of stations renders it neces¬ 
sary to use some form of selector circuit which 
will enable the high-power "locals" to be tuned 
out in order to hear the more distant stations. 

(Continued on page 4i2) 



Photograph of the device used to obtain power 
from receiver power units 



Fig. QI62A 

Complete schematic circuit of the Midwest 16 tube receiver, a question concerning which was asked by Mr. Petsch. 
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METERLESS TUBE 
TESTER 

{Continued from page 395) 

usidEI&tf-s-, a key may be inserted to break the 
1 H ,p Hujiply for code-practice work. The posts 
me atiDited for ordinary, tube-testing work. 


Construction of the Tester 

The construction of the tester is eo simple 
that with the help of the circuit diagram and 
the photographs the experimenter will have no 
difficulty in building this device. The arrange¬ 
ment shown in the photograph of Fig. C for 
mounting the two dry cells under the sub¬ 
panel is economical, although some may pre¬ 
fer to place the batteries in a box and mount 
everything else on the horizontal panel which 
could then serve as a cover for the box. 
However, the arrangement shown is preferred 
by the author. 

It should be noted that the transformer, 
A.F.T.. has a variable ratio, and that the pri¬ 
mary terminals P and B + are not reversed, 
although they may have to be, if a make of 
transformer is used other than that specified. 
With the ratio chosen as indicated in the 
List of Parts, the tube will oscillate readily. 

A word about mounting the dials. Both a 
Remler potentiometer and rheostat are used. If 
the builder uses some other make, then the 
chart given here will not be of much service, 
and a complete calibration table must be 
made. The choice, however, is left to the 
discretion of the reader. 

Be sure to indicate the position of the 
switches by some mark on the panel, other¬ 
wise you may be forced to guess—and guess¬ 
ing is always a “shaky proposition.*' 

As a check, in order to be sure that the 
tubes are getting the proper filament voltage, 
connect a voltmeter across the filament termi¬ 
nals of a '27 tube placed in the 5-prong 
socket. The reading should be 1.5 volts with 
the rheostat, R2, placed at position 7. 


Miscellaneous Considerations 

Do not let the low cost of this cimple 
tester lead you to believe that it is less 
accurate than the more expensive testers 
using elaborate meters. The ordinary tester 
rates the value of a tube by measuring its 
filament emission. This single characteristic, 
while it undoubtedly has a great deal of 
merit, does not necessarily mean that all 
other characteristics (such as mutual con¬ 
ductance) are normal. The fact that a tube 
may work fairly well with its filament emis¬ 
sion slightly below par, or conversely, that 
a tube with normal emission may function 
poorly in a receiver, must be admitted as a 
possibility by all qualified observers. The 
former case was demonstrated forcibly when 
a test was run on a series of 18 lubes on 
a commercial tester (using meters, of course). 
The results of the test were then compared 
with the results obtained on the same 18 
tubes after testing them on the meterless 
tester described here. In 17 of the tubes, 
both tests agreed; but in the 18th case, they 
disagreed. The commercial tester rejected the 
tube, while the meterless tester pronounced 
it workable. On trying this tube (it was a 
’27) in an actual receiver under working con¬ 
ditions, it performed satisfactorily, thus illus¬ 
trating the point mentioned above. 

The tester described here tests tubes under 
conditions which are parallel to actual oper¬ 
ating conditions. The test is not under exact 
conditions because the voltages applied to the 
tube by the tester are not normal. However, 
since the calibration of the tester is made by 
comparing the readings of good and bad tubes, 
exact operating potentials are not necessary 
—nor desirable —for the simple reason that it 
would be difficult to differentiate between a 
good and a poor tube with high voltages ap¬ 
plied; portability and cost would also suffer 
under these conditions. 

Operating the Tester 

To operate the tester, let us assume that 
all switches are thrown to their normal posi¬ 
tions as shown in the schematic circuit of 
Fig. 2. The rheostat is set at the position 
indicated on the chart for the tube under 


Whatever resistor 
you need— it’s here! * 



RESISTORS 



A complete line—and the 
only complete line on the 
market 




MOTOR 

RADIO SUPPRESSORS 



PRECISION 
WIRE WOUND 





Why shop around to find resist¬ 
ance units for your different pur¬ 
poses? They’re ail in the I. R. C. 
line—and all in the new I. R. C. 
Catalog. 

We manufacture every type you 
want—and wherever you are, you 
can readily buy them. I. R. C. dis¬ 
tributors are located in all parts of 
the country—in virtually every lead¬ 
ing city—and in foreign lands. And 
every resistor bears the quality label 
known the world over—"I. R. C ” 
LOOK FOR THIS TRADEMARK. 

Only a glimpse of I. R. C. prod¬ 
ucts is possible in this advertisement. 
But the full data is yours for the 
asking in our new catalog, showing 
resistors, resistor kits, service helps, 
instructions for making your own 
apparatus, and technical information 
on electrical characteristics of all 
I. R. C. units. 
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2006 Chestnut Street, Philadelphia, Pa. 

7 4 Wellington St., West, Toronto, 
Ontario, Canada 
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We want every service man to have a 
tree copy ot this valuable book. 

Illustrated, it contains 64 pages of in* 
teresting, necessary information. Priced 
regularly at 50c . , it is yours for the asking. 

Enclose two 3c stamps to cover postage 
and wrapping and get this 50c GUIDE FREE. 

Write on your own or your firm's stationery 

• CENTRALAB 

• CENTRALAB 

• CENTRALAB Radio Suppressors 


Volume Controls 
for Replacements 

Fixed Resistors 


CENTRAL RADIO 

930 E. Keefe Ave. 


LABORATORIE$ 

Milwaukee, Wis. 




The House of all Types of 
Microphones and Public Address 
Systems 


To the radio industry MAYO offers a complete line of 
Microphones and Amplifiers Tor hroadc.i-.tlnk', recording 
a ml, public address work. Every product L twUMirly 
manufactured by MAYO, and tested to meet Mundard 
requirements. 



The Talk of the Industry 

MAYO Model K :iV r dUm. by 2%" 
tidek; two button mike. 2! k,ir.it gold 
rout.nt, loo or 2(H) ohms per button: 
heat-treated duraluminum illsi()hr.iiCtn: 
freijuency. fiO to over Mot) lyclc-*; 
weight (shliipine) 1% lb,.; furnbhed 
In lwo models 1-damped and 2 -.en-ti- 
tive; new proi’ess carbon granules; 
unrondltionally guaranteed for three 
months. 1’rue 


$15Q0 


Our engineers, after exhaustive 
re«earch. have produced MAYO 
microphones and public address 
systems, at a cost far below that 
at which other similar products 
mav be obtained and they have 
incorporated every modern Im¬ 
provement In their design. 


PUBLIC ADDRESS ACCESSORIES 

Include amplifiers from 30UII to 5000 watts, inh mplmncs. 
t ran-, formers, stand-. >mket-. attenuator-, tailor-, ioh- 
IroK. c.ddrs. and other items. 

Addre** Dept. CR for booklet on MAYO New 
and Improved Microphone*. Sent FREE. 


MAYO INSTRUMENT CORPORATION 

241 East 137 th St., New York, N. Y. 


NEW AND IMPROVED MICROPHONES 


test; if the tube is an ’01 A, this position is I 
10. The dial of R3 is set at tap No. 10 and 
slowly turned toward tap No. 1 until a tone 
is heard in the phones. If the tube is good, it 
will start oscillating at about 9; if the tube is 
poor, then the plate voltage must be increased 
(the tap switch moved closer to 1 ) in order 
to make the tube oscillate. Suppose the tube 
stnrts to oscillate at tap No. 3, what does it 
mean ? It simply means that the plate voltage 
must he increased to a relatively high value I 
before oscillation starts: the tube, therefore, 
is weak. 

To guard against inaccuracy, it might he | 
well to tap the tube gently a few times or 
wait until the tube heats up (in heater-type 
tubes) before manipulating R 3 . Repeat the 
procedure and tap the key switch a few times 
to he sure everything is normal, especially 
alter just finishing the tester. 

No precautions need he taken for a shorted 
tube since there are no expensive, delicate 
meters in the circuit to ruin. A shorted tube 
will not oscillate and may he immediately 
placed in its proper junk heap. 


^Years 

Ahead / 7 

Said the 
Experts. 

NOW, 

EVEN 

KETTITK! 



The Tube Chart 

A chart interpreting the readings of R 3 is 
shown. This chart is based on the results 
laboriously obtained from many tubes of each 
of the different types listed. As previously 
cautioned, although any audio transformer 
will generate an audio note (although at a 
different tap on R3) it is important to realize 
that the effectiveness of this chart depends 
upon its being used with the same apparatus 
specified in the List of Parts. If parts other 
than those listed are used, it will he necessary 
to make another one by noting the readings 
of R3 with good. weak, and worthless tubes 
for a particular setting of R2. All readings 
less than this value should be rejected. 

One other point should he considered. It 
may so happen that a tube made by the "So-and- 
So Company" will he good at tap No. 9 . while 
a tube just as good, blit manufactured by 
another company, may read O.K. on tap No. X. 
This may he due to an unusual filament con¬ 
struction. and a slight adjustment of the 
chart will take care of this contingency. 

In a forthcoming issue of Radio-Craft 
a similar tester, all A.C. opt rated, will be de¬ 
scribed. 


List of Parts 

One 10-ohm fixed resistor. 2 watt. R 1 ; 

One Remler fi-ohm rheostat (with dial), R2; 

One Homier 1.090-ohm potentiometer, tapped, 
R3; 

One .00025-mf. fixed condenser. C; 

One Acme type VA2. using posts PL H-f-4, 
Ffi, and GH. A.K.T. ; 

Fight binding posts; 

One Leeds drilled panel. 5x7 inches, type 330 ; 

One Kby 4-prong socket; 

One Eby 5-prong socket; 

One Eby 6 -prong socket: 

Two Marko "on-off** switches. SW.l, SW.2: 

Two H&H S.P.D.T. toggle switches. SW3, 
SW4 : 

One screen-grid clip and post; 

One Leeds sub-panel 8x7 inches, am! dry-cell 
holder: 

Two dry-cells. No. 6 ; 

One 4.5-volt "C** battery (used ns a "R” bat¬ 
tery ) ; 

One pair telephone receivers ; 

One key (optional). 

Optional: Remler control panel type 330. con¬ 
taining Rl, R3. C and the binding posts as 
standard equipment. 


V. T. VOLTMETER 

(Continued from page 402) 

microhenries. LCf is the oscillation constant 
for the fundamental wavelength of the an¬ 
tenna. and Oa Is the capacity of the antenna. 

The fundamental wavelength of the antenna 
is found by tuning the calibrated oscillator 
until maximum indication is had on the V. T. 
voltmeter, when it is connected across a 5 ohm 
resistance placed in series with the antenna, nt 
the position of L2. and with the switch on 
position "A.** 

Additional Uses 

There are many other uses of the V. T. 
voltmeter. The instrument may be used as 
the indicating device for bridge measurements 
(Continued on pope iSO) 


~D ECENT tube developments have 
AV made the COMET “All-Wave” 
(pictured above) and COMET 
"Pro” (below) Superheterodynes-— 


even more selective, more sensitive, 
more stable and easier to tune. 


Both receivers now use four *'58'’ tubes, 
two "57V’, one "247" and an "80" rec¬ 
tifier. 


The "All-Vt r ave" covers the short-wave 
and regular broadcast bands, 15 to 550 
meters. Console or table model. 

The "Pro" globe-trots on the short- 
waves only—and for proof of unmatched 
ifficiency , here are 


SOME USERS 


American Airways 
Eastern Air Transport Co. 

Northwest Airways 
American Radio News Service 
Canadian Government Signal Service 
United States Government, Army and 
Navy Service 

Key Stations of leading broadcasting 
networks, for foreign reception— 
and many more of convincing im¬ 
portance. 

The "Pro" may now’ be had in new 
style metal or wood cabinet. Battery 
Model also. 

Really GREAT receivers—backed by the 
*0-year-old llammarlund reputation for 
doing things right. 



Custom-Built PRO" 

Ha^marlund 

HAMMARLUND MFG. CO. 

424 W. 33rd St.. New York 

Please send me illustrated folder, describing the 
COMET "PRO" and All-Wave Superheterodynes. 

Name . ... 
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SERVICING BY THE RE¬ 
SISTANCE METHOD 

(Continued from page 411) 

Since position No. 6 is provided to meas¬ 
ure the resistance between a suppressor grid 
and the chassis, no reading is taken at this 
point because VI does not have such a grid. 

Turning the switch to position No. 7, meas¬ 
urement is made of the resistance between 
one rectifier plate terminal and chassis. This 
is one-half of the power transformer second¬ 
ary and field coil and measures 2,700 ohms. 
Position No. 8 measures the resistance be¬ 
tween the other rectifier plate and chassis, 
which is the other half of the secondary of 
the power transformer and field coil and 
naturally also measures 2.700 ohms. 

The selector switch is then turned to posi¬ 
tion 9. in order to measure the resistance 
between the filament of the rectifier tube and 
the plate of VI. This value is 58 ohms. This 
reading gives an important indication that the 
first K.F. primary is O.K. The measurement 
at position 4 could not do this, since it in¬ 
cluded not only the R.F. primary, but other 
resistors of «uch proportionately high values 
that it was impossible to obtain a definite 
check of the primary resistance. 

Position 10 measures the resistance be¬ 
tween the filament of the rectifier tube and 
the grid terminal of the socket under test. 
In other words, this is the resistance between 
the screen grid of VI and the filament of V8. 
This is R3 and measures 14.300 ohms. 

At position 11. it is possible to measure 
the resistance from the filament of V8 to the 
cathode of VI. This includes R3 and R4 and 
measures 22,300 ohms. Positions 12 and 13 
are provided to measure resistances from 
plate to plate and from grid to grid respec¬ 
tively, between any two sockets. 

Continuing the test, the left-hand cable 
remains plugged into the rectifier socket, 
while the right-hand cable is now plugged 
into the oscillator-tube socket V2. Starting 
at position No. 1 of the right-hand selector 
switch, the same routine is again followed, 
passing from one position to another and 
reading the ohmmeter each time in order to 
check the resistances of the oscillator grid 
winding, oscillator plate winding, etc. The 
various readings are all carefully tabulated. 

Next the right-hand cable is plugged into 
the first-detector tube socket V3. then into 
the I.F. tube socket V4. then into the second- 
detector tube socket V5. and finally into each 
of the output-tube sockets V6 and V7. In 
each case, the selector sw’itch is swung 
through its various positions and the neces¬ 
sary readings of the ohmmeter are taken. 

Resistances such as the primary of the an¬ 
tenna coupler, which cannot be cheeked from 
the sockets by the cable plugs, may be meas¬ 
ured by means of the test prods connected 
into the separate jacks provided for this 
purpose. 

IJy continuing the analysis from socket to 
socket as indicated above and checking re¬ 
sults each time with all available data on 
the circuit under test, it is possible to locate 
the defective resistor, coupling transformer or 
filter condenser in a remarkably short time. 
Obviously, it takes a long time to give a 
detailed description of each operation and the 
reason for performing it, whereas it is pos¬ 
sible to plug the cable into a socket and take 
eleven or twelve readings in less than five 
minutes by merely rotating the selector twitch 
and regulating the deflection of the ohm- 
meter. 

Even if resistance data and wiring dia¬ 
grams are not available, it is possible to 
perform a resistance measurement analysis 
and locate trouble in a receiver, provided good 
judgment is combined with a fair amount of 
practical experience and knowledge. Tabic 
No. 1, which gives the average values of 
different types of winding resistances used 
in radio receivers. iB valuable for reference 
purposes, where the actual values specified 
by the set manufacturer are not at hand. As 
regards bias resistors, etc., it is possible to 
check these also by referring to tables of 
tube characteristics. In many cases, the 
values of auch resistors are a matter of com¬ 
mon knowledge to the experienced Service 
Man. 

(Continued on following page) 




OHIOHM 

FI RST-AI D 
Resistor KIT 


Furnished in Iwo different types. 
Pocket size. Initial order entitles 
purchaser to an Ohiohm Resistor 
Guide, on Ohm Dial for determining resistance values according 
to R.M.A. standards, and a supply of attractive service-labels to 
be placed on bock of set after servicing — reminder advertising 
for the service man. 


CHECK RESISTORS 

for these Cardinal Points: 


• Accuracy - resistance value 

within 10%. 

• Permanency—value un¬ 

changed by age. 

• Absence of noise. 

• Low Heat Coefficient. 

• Freedom from Capa'city 

Effect. 

• Color Coded, Printed 


• Unaffected by Humidity* 

• Low Voltage Coefficient. 

• Mechanical Strength — abil¬ 

ity to withstand rough 
handling. 

• Appearance — straight wire 

leads, good paint finish, 
etc. 

Values, Trade-Marked. 


W HEN YOU use OHIOHM Protect-O-Packed RESISTORS you are 
assured that they pass the rigid test of all these points — and 
more! Nationally advertised, supported with profitable merchandising 
helps, beautifully packaged. Our booklet, ^Sales Resistance Removed 
from the Resistor Market" tells the entire story. Ask for it* It's free. 

SPARK SUPPRESSOR SETS 

for eliminating Ignition Interference 
on radios installed in Automobiles 

Sets are furnished for 4, 6 and 8 cylinder 
cars. Furnished complete with Condenser 
and necessary spark suppressors. The life of 
an Ohiohm Suppressor is the life of the car. 

THE OHIO CARBON CO. 

12502 Berea Road Cleveland, O. 

OHlOHMS Or« mod* in Ccnodo by 
C. C. Meredith & Co.. Ltd., 67 Boy St., Toronto 

• 

OHIOHM 

PROTECT *0 • PACKED 

RESISTORS 


Something New 

for a yVcr Market! 

O , 



50c 

(torn 

* 

THE 


ICE-BOX 

and REFRIGERATOR 

DEODORIZER 

• Absorbs and destroys 
food odors. 

• Prevents blending of 
flavors and tainted 
foods. 

AddthU toyvurline —excep¬ 
tional profit,.. Writ* for facts. 

OHIO CARBON CO. 
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Service Men- 
foryour 
FREE Copy 
our 1933 
io Catalog 


LOWEST WHOLESALE PRICES 

80 Pages of everything you need in Radio. 
Complete stocks of the highest quality re¬ 
placement parts, tubes, test equipment, and 
accessories at the lowest wholesale prices. 

UP-TO-THE-MINUTE SERVICE 


The Capacity Tester 

In order to use the capacity tester, the cord 
with the plug cap is used to connect the 
microfarad meter to the 60-cycle, A.C. supply 
line. The two jacks marked MFD permit the 
use of any range of the microfarad meter 
independently of the cord and plug. The 
variable resistor marked MFD above the knob, 
is used in conjunction with the push-button 
marked MFD to adjust the microfarad meter 
to full-scale deflection. 

If it is desired to test line voltage, the 
supply cord from the instrument is plugged 
into the A.C. outlet. The knob marked MFD 
is then rotated until the arrow points to 110. 
The microfarad meter will then indicate ap¬ 
proximately 10 mf. The 10 mf. position 
corresponds to 110 volts and any higher or 
lower voltage will be indicated by a higher 
or lower needle position. 

The selector switch marked MFD-OFF- 
OHMS is used to select either the ohmmetcr 
or the microfarad meter, when testing with 
the two cable and plug connections inserted 
in the radio set sockets. When using the 
capacity tester, it is desirable that the con¬ 
denser under test be disconnected from the 
radio circuit. However, good results may be 
obtained leaving the condenser in position 
without unsoldering it. when testing for open 
or short circuited condensers. A typical 
example will make this clear: with a 1 mf. 
condenser across a grid-bias resistor, the 
latter is measured for resistance. If the 
resistance tests O.K., the condenser is not 
short circuited. Measuring the condenser, a 
larger reading on the microfarad meter than 
1 mf. will show, due to the fact that some 
current will flow through the resistor and 
this current will be added to the current 
flowing through the condenser, giving an 
abnormally high reading. If the condenser 
was open, only the current flowing through 
the resistor would be measured and the read¬ 
ing would be much less. 

Conclusion 

The above discussion will serve to give a 
general idea of the procedure involved in 
servicing by means of resistance measure¬ 
ment. Naturally, it would bo impossible td 
discuss this subject in its entirety in a single 
article. In applying this system, line voltage 
should always be checked and tubes should 
he tested as a matter of course. Further¬ 
more, plate, screen-grid, and grid voltages 
may be measured, if desired, to supplement 
the resistance readings. It is well to tabulate 
all readings, in order to keep the analysis 
on a systematic basis. 

Service Men who have concentrated their 
efforts on mastering voltage measurement 
methods of testing, may hesitate to change 
to a different system. However, it may be 
stated without fear of contradiction, that a 
slight amount of effort in learning to apply 
a versatile resistance tester will be repaid 
a thousandfold in greater efficiency, and hence 
in increased profits. 


Our tremendous stocks end efficient organiza¬ 
tion are waiting to serve you promptly, 
courteously, and efficiently. 

Write today for your FREE COPY of our 
1933 Service Men's Radio Catalog. 

ALLIED RADIO CORPORATION 


Additional Notes 

The resistance values of the choke coils 
and transformers in this model chassis are 
shown in parentheses in the diagram (Fig, 1): 
other constants are given below: 

Tuning condensers Cl, C2. C3. 18 to 326 
mmf.; trimmer condensers CIA. C2A, C3A, 
4 to 60 mmf.: oscillator padding condenser 
C4, 746 mmf.: padding trimmer C5. 15 to 75 
mmf.; C6. 745 mmf.; C7. C14, C19, C21. 

(Contitilted on page U$7) 
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LET'S 

LOOK AT RADIO 

PAST, FUTURE AND WHAT IT 
MEANS TO YOU AS A CAREER 


Here you will read why many expe¬ 
rienced radio men are adding to their 
general knowledge at this time . . . 
or are “Going back to school” to 
specialize in advanced subjects—and 
also note their recommendations to 
fellows ambitious to enter the radio 
held. 


Just to illustrate the advance of radio; 
23 years ago men were being instructed at 
America's only radio school in but one sub¬ 
ject The Maintenance of Marine Radio E^quip- 
ment. That was all there was to teach in 
radio! 


• T jj* y this same school—RCA Institutes— 
is adding new courses—and new subjects to 
its older courses—as the march of radio goes 

—developing. Possessing, advancing! 

This school has always had the one major 
a,n ?*° “ e benefit to the radio industry. 
Tuition costs are kept at a minimum, with 
privilege of time payments—even a« low as 
$4 week ,y . (Still less in Home Study courses, 
which include a poet-graduate free practical 
training period.) 


vi graduates oi kua 
I nstitutes are many successful radio men— 
some high in executive or engineering posts— 
to whom the first principles of radio were 
unfolded here. They will tell you that the 
expert instruction and personal interest they 
received gave them their start and paved the 
way toward success. 


The renowned father of radio. Marconi, 
has always had a strong interest in this 
school, ip fact, for many years it bore his 
name as the “Marconi Institute.” 


--- - • • oeginning 

nulio or have an advanced knowledge . . . 
RCA Institutes offers you the opportunity 
to cope with practical radio engineering 
teaches you to enlarge your knowledge. We 
are at present presenting a n ew general 
course in radio, combining Broadcasting 
Sound Motion Pictures . . .Aircraft Radio* 

• • • Marine Radio ... Radio Servicing . . . 
Home and Studio Recording . . . Television 
fundamentals . , . Electronic Tube Applica¬ 
tions . . . Radio Code . . . Public Address 
Systems and other radio and allied sub¬ 

jects, which may be taken in whole or in 
units, as needed. 


You may wish to specialize in a particular 
phase of radio or associated arts, so send 
for a^ copy of our illustrated catalog which 
contains all particulars about RCA Institute's 
various residence schools and Home Study 
courses. 


Or visit our school in either New York 
or Chicago. You will find them modern, fully 
equipped, and ample in scope for the ever 
growing field of radio. But in the meantime, 
clip and mail the coupon below ... it will 
bring you the latest details. Do it today— 
before you forget! 


RCA INSTITUTES, INC. 

A Radio Corporation of America Subsidiary 


im 


RCA INSTITUTES, In*., Dept RT-I 
New York School and Headquarters. 

” Varlck Street. New York, N. Y. 

■rr-r Chicago School: 

1154 Merchandise Mart, Chicago. III. 

Please send with no obligation to ine: 

( ) Full information on the New General Course 

in Radio. (At New York resident school only.) 

( ) Illustrated catalog anti information about spe* 

. re8id « nt school courses in radio and 
allied arts. 

( ) Information about extension courses for study 

at home, together with Illustrated catalog. 


I Name. 

• Address 
| ruy.. 


— . j 

---.I 

State. .... | 
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OPERATING NOTES 


f Continued from page 1>13) 

[uncut ic fed to the plate of the *27 through 
Lhe r«n i J tor rather than through the primary 
r.i r tfrij A.F. transformer. A condenser serves 
It} D.C. from the winding and to couple 

tho AT 1 , to it. The 7(F.000-ohm resistor is 
lucHt*d under the power supply unit on the 
Imt-pi- hln-lf and is colored red and green. It is 
ddlroMe to replace it with a somewhat heavier 
duty unit if a recurrence of the trouble is not 
wanted. 

Another weak spot in these sets-is the 1 fa- 
megohm resistor used to drop the high voltage 
to the 3.5 volts (approx.) used on the screen- 
grid of the detector tube. An open resistor 
here may prove rather baffling to the Service 
Man not familiar with the symptoms of this 
trouble as the voltage concerned is small and the 
open resistor will cause no noticeable change in 
the voltage of the other circuits. The symptoms 
are: (1) inability to carry any volume, choking 
up on even medium volumes ; and (2) general 
instability and perhaps oscillation. This resistor 
is located underneath the resistor-board inside 
the receiver chassis and may be found after 
turning the chassis upside down so that the 
controls are toward you. The resistor (red and 
white) under discussion connects between the 
second and third lugs counting from back to 
front on the right hand row of lugs. Remember 
that the Victor chassis will not work satisfac¬ 
torily in this position and must be tested in its 
correct, right-side-up position. Incidentally, we 
have found that the slightly higher screen-grid 
voltage afforded by a 1.—megohm resistor in 
this position seems to help the performance of 
the set, so we are using the latter size, in the 
2-watt type, for our replacements. It is not 
easy to see why this resistor gives any trou¬ 
ble as it carries an extremely small current 
and is worked nowhere near its power rating. 

The speaker cones of these sets cannot be 
centered by eye or with gauges. It is necessary 
to have a strong 60-cycle hum : the cone is then 
centered until the note is clear and musical, 
with no rattle at all. This hum is best obtained 
by disconnecting the control-grid lead to the 
detector tube. 

One of the toughest jobs that the Service Man 
runs up against is tracing the cause of inter¬ 
mittent or noisy reception due to poor con¬ 
nections in the set. Check by wiggling each 
terminal and connection as well as wires which 
lead through shields, etc., with the set in opera¬ 
tion, as connections may have only the appear¬ 
ance of being soldered. Remove dust and ex¬ 
amine for burrs or flake aluminum on the plates 
of the tuning Condensers. 


PHILCO SETS 

Several Philco midget ’‘supers” of the 70 
series have come in with a complaint of no 
volume on the low-frequency end of the scale 
and badly distorted reproduction all over the 
dial. Careful check of each set and tubes 
showed no defect, so that the set was re-aligned 
with no better success. By chance a new tube 
was placed in the second-detector socket and the 
trouble immediately vanished. The old tube 
showed no defect in a standard tube checker 
and worked quite O. K. in any other *24 socket. 
The same tube, used as second-detector in a 
G.E. superheterodyne worked perfectly. I would 
consider it a freak case but for the fact that 
the same has been true of each of the several 
sets that have come in with this trouble. 

Try thb stunt if you have a Philco 77 (7-tube 
T.R.F., S.-G. set. 1931 model) that could stand 
a little more wallop. (Of course, it is assumed 
that the set is operating O. K.. as this will 
merely boost the normal volume obtainable from 
the set.) Find the grid-return wire of the 
second R.F. tube and insert in series with it a 
resistor of about 1.-megohm; the value is not at 
all Critical and, within certain limits, the higher 
it is the better. For that matter, substantially 
the same results may be obtained if the grid is 
left floating above ground, although we have 
found that in Jnstances where the insulation is 
particularly effective in the grid circuit the grid 
will block. (In the cases that worked satisfac¬ 
torily there was doubtless a piece of insulating 
material somewhere that had a low enough 
resistance to perform the function of the leak: 
it is best, however, to include the leak and be 

(Continued on follovnng page) 






New Tobe midget con¬ 
denser for all by-pass 
circuits. Working volt¬ 
age—600 volts D.C. 
Test voltage — 3000 
volts D.C. Capacities 
.001 mfd. to .1 mfd. 



By-pass condenser for 
use in Sparton chassis 
—available in l/j mfd., 
l/j mfd., and I mfd. 
sixes. Standard mount¬ 
ings. 


T HE above trade 
mark—now placed 
on the most complete 
line of by-pass, filter, 
transmitting, and elec¬ 
trolytic condensers ev¬ 
er offered to the radio 
industry—is your assur¬ 
ance that the product 
on which it is placed is 
correctly designed, 
carefully constructed, 
thoroughly tested, and 
absolutely RIGHT for 
your radio work. 

A few of the most pop¬ 
ular items in the new 
line are shown on this 
page. For complete in¬ 
formation about the en- 



New Tobe universal 
by-pass condenser for 
replacement in re¬ 
ceiver chassis. Avail¬ 
able in all capacities 
and groupings of ca¬ 
pacities. 



Tobe precision con¬ 
denser. The old re¬ 
liable by-pass con¬ 
denser. Standard since 
the earliest days of 
radio. 



New Tobe dry elec¬ 
trolytic filter condens¬ 
er for replacement 
in receivers originally 
using wet electrolytics. 
Available in all ca¬ 
pacities and combina¬ 
tions of capacities. 


tire line, send the cou¬ 
pon below for our latest 
catalog. 



New special service condensers. 
Specially designed for use in repair¬ 
ing power packs requiring a compact 
and rugged condenser. Available in 
capacities from 0.1 mfd. to 2 mfd. 
Working voltage—400 volts D.C. 



New Tobe dry elec¬ 
trolytic condenser in 
cardboard carton. 
Available in all ca¬ 
pacities and combina¬ 
tions of capacities. 


TOBE DEUTSCHMANN CORPORATION 

CANTON, MASSACHUSETTS 

Gentlemen: 

Please send me your new Condenser catalog number RC-133. 

I buy my condensers thru 
Signed 
Street 

City State 
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HERE 
IS A 
REAL 
PROFIT 
MAKER 


SAMSON 

PAM-110 

CLASS B AMPLIFIER 


Amplification 
is now indis¬ 
pensable to 


many institutions and organiza¬ 
tions ... Be up-to-the-minute and 
create for yourself a reputation 
for knowledge and dependable 
service in handling and installing 
amplifiers. 


This can be assured if you handle 
SAMSON SOUND EQUIP¬ 
MENT ... The PAM-110, for ex¬ 
ample, is outstanding in its class 
and thoroughly dependable. . . . 
26 watts power output with vari¬ 
able output impedance, and de¬ 
signed for operation with the 
MIK-110 ... a combined input 
mixer, input coupling device, and 
tone modifier, this amplifier offers 
most power per dollar. 


SPECIAL OFFER: Our Bulletin RCl covers the 
theoretical and practical uses of Class B Amplifi¬ 
cation and the complete story of the PAM-110 
and the MIK-110. Send stamps , totaling 15c to 
Cover the cost, and address: 


R. W. COTTON 

Samson Electric Co., Canton, Mass. 

Member R.M.A. Mfrs . Since 1882 


AERO 


INTERNATIONAL 

ALL WAVE 11-TUBE 

SUPER-HETERODYNE DE LUXE 



Completely Assembled 
With 2 Matched Full 

Speakers * 29.75 

At last! World wide re¬ 
ception at a sane price. 
IS to 550 meters. Besides 
the regular broadcast 
band, it brings in for¬ 
eign programs, amateurs, 
police calls, ships at sea and aeroplanes. One 
dial control. No plug in coils. Latest super- 
phonic tubes. 

AERO 4-TUBE MIDGET 



$10.95 less tubes 
2.95 kit of tubes 

The lowest priced quality 
Midget Receiver on the mar¬ 
ket today. Very selective, 
brings in long distance like 
local stations. 

AERO 5-TUBE MIDGET . 511.90 
AERO 6-TUBE MIDGET.... 16.50 

AERO WORLD WIDE 



1-Tube SHORT WAVE 
CC QC SET for Head- 
\J.UU phone Operation 

Listen In DIRECT to Lon¬ 
don. Paris. Berlin, ltuenns 
Alms and other broadcast* 
irig st hi ions throughout the 
world via short waves. Your 
ordinary receiver cannot tune 
Jn these low wave stations. 
WORLD-WIDE UKCKIV* 
ER gets 15 to 500 racers. 
Aero 2-Tube Short Wave Set 
$6.75. The same as above 
let but It has 1 stage of Audio Frequency added to It. 


Write for Complete Catalogue. 


CHARLES H00DWIN CO. 

4240 Lincoln Ave. Dept. A-150 Chicago 


safe; we have never found any necessity to by 
pass it.) 


ATWATER KENT 

In Atwater Kent’s new model 85 receiver a 
great improvement in the operation of the 
manual volume control may be had by making 
a careful selection of the tube used in the A.V.C. 
socket, which is the ’24 socket nearest the rear 
of the chassis. With some tubes the control is 
critical, the entire range of volume falling with¬ 
in a fraction of a turn of the knob. Also quite 
a time lag (a la Kolster 6-J) is noticed. With 
other tubes the manual control is quite smooth. 

(In conclusion 1 wish to say that I agree 
absolutely with the correspondent in your Sep¬ 
tember issue concerning "sets that never go 
wrong*’ : as the farmer said, viewing the giraffe, 
’'There ain’t no sich animule.” It is hoped that 
all manufacturers will soon follow the lead taken 
by Philco and a few other progressive manu¬ 
facturers in adopting standard R.M.A. markings 
so that the values of small parts may be deter¬ 
mined even if service notes on that set are not 
available. 

Being a Service Man and an amateur, I would 
like to know what percentage of Service Men 
hold amateur licenses. How many feel qualified 
to answer?) 

SHORT CUTS 

(Continued from page 4H) 

IMPROVING T.R.F. SET VOLUME 

M. G. Foster 

R ECENTLY, I had occasion to repair some 
T.R.F, receivers of the single-dial type. The 
grid of the first R.F. tube in all cases was con¬ 
nected to the antenna and completed to ground 
through a choke coil or resistance, as shown in 
Fig. 4. It was found that by connecting a fixed 
condenser, of 600 mmf. to .001 *mf., from the 
plate of the first tube, VI, to the second. V2, 
the volume could be practically doubled without 
impairing the alignment of the tuned circuits. 


AN EMERGENCY SWITCH 

Chat. H. Jenkins, Jr. 

W HEN sparks suddenly fly around, the rec¬ 
tifier tube gets blue or hot, the pitch 
compound starts to burn, and things generally 
go haywire, we have to work fast to open the 
power line. The manner in which the writer 
rigged up an emergency circuit-opening switch 
for use when shorts develop in a receiver under 
test on the bench is clearly illustrated in Fig. 5. 
At A is shown the general relation of the Parts, 
and at B is shown a detail of the contact ele¬ 
ments of the switch. There are several ways 
in which a spring may be arranged to maintain 
an open circuit. 

Thus, if something starts to "act up.’’ I have 
only to remove my foot from the pedal (which 
is 4'j ft. long) and the power circuit to the 
equipment Under test is immediately opened. 


V. T. VOLTMETER 

(Continued from page 426) 


of all types. The arrow of the microammeter 
is caused to read midscale by adjusting the 
bucking circuit comprised of R3 and K5, in 
the case of the gooseneck V. T. voltmeter. 
For A.C. measurements where telephones 
would ordinarily be used, the amplifier ter¬ 
minals of the instrument may be connected 
in the place of the phones with greater ac¬ 
curacy. 

The instrument may be used as an output 
meter, as the reader can now see from the 
foregoing description of measurements given 
in the article. 

To use the instrument as a level indicator, 
the reader will find it necessary to insert an 
| iron core inductance or retard coil in the plate 
circuit of V2 of the voltmeter, between the 
plate and the meter. The inductance should 
have a value of at least 100 henries, and a 
larger value will be better. ThiB inductance 
j* used to smooth out the action on audio¬ 
frequency impulses in order that the arrow 
of the instrument will maintain a constant* 
or mean, value for the volume or level of 
the amplifier to which the indication is ap¬ 
plied. 


3 New 50c Books 



No. I. 

FORMULAS AND RECIPES 
For th« Practical Man 
By S. GERNSBACK 

An extremely helpful 
book showing you how to 
save money by making in 
your own home, at a frac¬ 
tion of the regular coat, the 
hundred and one prepara¬ 
tions which you now buy 
for use at home or business. 


PARTIAL CONTENTS: 

1 Adhesives: Glues, Cements 2. Cleansing: Slaini R«“ 
movers. Pleaches 3. Metai Craft: Coloring. Oxydlzlng, 
Plating Polishes. 4. Paints: Colors. Stains. Varnishes. 

Class- Working: Cutting. Drilling. Poring. Etching. 
Engraving. 6. Wood-Craft: Fireproofing. Aei<l-proofing, 
Waterproofing. Furniture Polishes. 7. Inks: SyinpaMietlc, 
Invisible. Hectograph X. Photography: I)eve opers. Emul¬ 
sions. Fixers. 9. Antidotes for Poisons. Remedies for 
Hums and Sralds. Disinfectants. 10. Preparation. 
Manipulation. Handling. Mixing. Tables of Weights and 
Measures. Useful Tables. 


No. 2. FUNDAMENTAL PRINCIPLES OF RADIO 
Radio Simply Explained—Its Origin, Nature 
and Functions 
By LOUIS MARTIN 

Prepared with special con¬ 
sideration given to young 
members in the radio pro¬ 
fession, and those who have 
gained their experience fn a 
haphazard fashion. This ra¬ 
dio primer is a handy fun¬ 
damental aid for "checking 
up’’ and systematizing your 
knowledge of radio. Re¬ 
gardless of how much you 
know about the subject* 
you should read this book. 


PARTIAL CONTENTS: 

Chapter I—Fundamentals of Radio- Electricity. Resli- 
tance. Batteries. The Magnetic Circuit, The .Magnetic 
Field. Inductance. Corulen-crs. A.C. Circuits. Propaga¬ 
tion of Radio Waves; Chapter li—The Simple Radio 
Set. single. Tun. and Three-Circuit Tuners. The battery 
Set. Vacuum Tuhes. Electric Sets. Loud Speakers: 
Chapter lit—Diagrams. How to Read Them: Chapter IV 
—Amateurs and Broadcast Stations* Talking Pictures, 
Television. 



No. 3. ELEMENTARY MATHEMATICS 
for the Technician and Craftsman 
By C. SHA1N MARK 

This manual has been 
especially prepared for the 
man who wishes to acquire 
a working knowledge of 
the elementary principles of 
mathematics. A complete 
treatment of the subject is 
given by the author. Mr. C. 
Shainmark* with special at¬ 
tention to the use of mathe¬ 
matics in Radio and other 
technical work for those 
who employ its formulas 
daily. 


PARTIAL CONTENTS: 

I—Arithmetic: Addition. Multiplication. Subtract Ion. Di¬ 
vision. How to \**e Decimal*; II—Fractions. Percent¬ 
ages. Ratio and Proportion*; III—Powers anti Roots', 
IV—The Metric System; V—How to .Me.i-.ilTe Surfaces 
anti Volumes: V!—Mathematics for the Manual and 
Technical Prattsman; VII Special Mathematics for the 
Radio Teehnii ian : VIII—4'oiiunrrrlal Calculation*. Short¬ 
cut Arithmetic. Intcre-t Calculat ions, Discounts; IX—- 
Weights ami Measures; X—Useful Tables. 



All our books are of uniform size, 6x9 
inches, and contain 64 pages. The books are 
printed on strong paper with stiff colored 
covers. 


RP-133 

PRESS GUILD INC., 16 Murray St.* New York N. Y. 

Enclosed find $.for which mall me postpaid 

the following books: 


No. I □ No. 2 □ No. 3 Q 
50c each. Postpaid. 


Name 


Address 


City and State 














































SERVICING WITH 
AN OSCILLATOR 

(Continued from page hUi) 

form e copper rintr. With the aid of two 
bakellte strips the ring was carefully moved 
UP and down until a spot was found where the 
output meter response was the greatest. 
A few drops of wax held the ring until it 
was taped in place. The eet was then bal¬ 
anced and worked O.K. Fig. 2 shows the 
qualitative output curves of the set before. 
13, and after. A. the change. 

Use the following method of balancing: 
Loosen the set screws that hold the rotor to 
the condenser shaft (or, run the trimmers 
oaf). Turn on the service oscillator and con¬ 
nect a coupling lead to the high-potential post 
of the service oscillator output. Tune this 
oscillator to 600 kc. and put the free end of 
the coupling lead into the last coil (detector 
stage). Now move the rotor of the condenser 
which tunes this coil until maximum response 
is secured on the output meter, and then 
tighten the screws. Repeat this performance 
with the other tuned stage. Then go through 
this procedure at 800. 1.100 and 1.500 kc. 

Note on paper the readings of each coil, at 
each frequency. If too great a discrepancy 
exists between the readings the tuned circuits 
are mls-matched. 

If everything is O. K.. retune to 600 kc. on 
the set and connect a dummy antenna in 
series with the set input and oscillator out¬ 
put as shown in Fig. 3. The dummy antenna 
may be made in several ways. For instance, 
by winding 30 T. of magnet wire (any con¬ 
venient size) on a tube 1 H in. in dia., and 
connect in series with this inductance a re¬ 
sistor of 25 to 30 ohms and a condenser of 
about 250 mmf. This design is efficient 
for qualitative work of this nature. Now. 
balance the set in the customary manner by 
varying the condenser settings at each fre¬ 
quency. 

Figure 4 shows some other uses for the os¬ 
cillator. The headphone wiring of circuit A 
employs a ‘’uni-lateral" connection. Circuit 
13 is that of a detector connection, which, 
therefore, is suitable for indicating the rel¬ 
ative gain of any type of tube. V. (applying 
suitable filament potential, etc.). Condenser 
bank C2 is arranged to peak the tuned cir¬ 
cuit at about 225, 400 and 500 meters (ex¬ 
act capacity values will depend upon the in¬ 
dividual R.F. transformer). A 2 meg. grid 
leak and 250 mmf. condenser are used. 

If a detailed explanation of the methods 
shown is wanted, the writer will be glad to 
supply the information provided a stamped and 
self-addressed envelope accompanies the 
query. 


RADIO KINKS 

(Continued from page bt9) 

much better than one ordinarily finds in a one 
tuber. 

My meters Indicate that in this circuit the 
screen-grid operates at about 55 volts ; the plate 
Has a potential of about 30 volts, its value being 
determined by the setting of R3. 

Coil L is the usual three-circuit tuner, with a 
secondary designed to match the tuning capac¬ 
ity. Cl, The other values are as follows: 
condenser C2, 250 mmf. ; C3. any good dual 
electrolytic condenser, preferably of dry type. 
4 mf. per section ; CH. two 20 hy. choke coils 
or A.F. transformer secondaries; T, 2‘j v. fila¬ 
ment transformer; Rl, grid leak, test for best 
value between 0.1- and 2 meg.; R2, Centralab 
0 to Va-meg. ; R3. 0 to 25.000 ohms. 

The rectified D.C. equals only one-half the 
input A.C. voltage; this is quite O. K. for the 
set illustrated. I claim no credit for the rec¬ 
tifier as it was explained quite completely in the 
December. 1931 and the May and July. 1932 
issues of Radio Craft. 


MAKE YOUR OWN DRUM DIAL 

John D. Hayden, Jr. 

INDING it impossible to obtain a drum-type 
dial to fit the chassis of a certain receiver. I 
built one in accordance with the plans shown in 
Fig. 5. The trick is to use as the rotating disc, 
a wire-wound rheostat from which has been re¬ 
moved the contact-arm and rod. and the wire- 

(Continued on page U3U) 



Only TilIJVOLTS 
Mtave These 
ADVANTAGES 

1— Patented construction permits air- 
cooling, larger wire, greater radia¬ 
tion and longer life. 

2— Spiral winding permits better elec¬ 
trical contact. 

3— Sliding clips permit accurate ad¬ 
justment to desired voltages. 

4— Full-length fibre guard prevents 
injury from contact with tools or 
hands. 


Replacement YOU MB CONTROLS 
ALUMINIUM Shaf ts—Snap-on SWITCH 

Long ALUMINUM shafts, easily cut to de¬ 
sired length. Standard end cover may be in¬ 
stantly replaced by power-switch assembly, 
without disturbing control connections. Two 
new features , which save service time, labor 
and money. 



Plain and switeh covers 
instantly interchangeable. 
Just snap one out and the 
ether in. 


A >1 ■' L ■ F 
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I w* || ^ F O It K V’ K It Y 
Ke II 3 PIRPOSE 

High output, rich tone, economical 
operation. Four models, delivering 
from 1.6 watts to 21.9 watts of undis¬ 
torted power. 

IFrifc llept . KC-/ for Complete Catalog 

•73 Varlck St.. New YofR.T7.Y 

ELECTRAD 


M£R£ n rw fOTAi tfMVCRSAL Al/TQ iCCYt/r r/OAf 

13 WATT CLASS B'AMPLIFIER 

€DH5-UMt5 311 WATTS AT WATTS AT 



timptcuiveu, fritterthimwMDraikjf.S5tMts 
1-82 (or83),3-«46,1-224A. J f Re<fHlrcmCf(h ^Uthcuxof "g 

Per*'* 5 ^ 

6 VOLT STCRAGf 

110-120 VoU 50-60 CqcleAC c 


SPECIFICATIONS: Gain at 1000 cycles 85 D.B. { 
INPUT: To Grid of 1st tube; STAGES: Three; 
OUTPUT: 10.000 ohms (to Plates of 46 Tubes). 15. 
71/2, and 3% ohms; HUM: Minus 54 D.B.; UNDIS• 
rORTF.D PEAK OUTPUT: 16 Watts; SIZE: 13 V 2 
in x 97s in- x » n * lal1 - (Available for 59 Tubes 
•n place of 46 Type, if desired). Tor 115 Volt, 40-60 
cycle A.C. AN IDEAL MICROPHONE. 

PHONO, and RADIO TUNER 


/tA\ nil able in Kit or 1 

f FACTORY WIRED Models 

MODEL A-76 CLASS “B" AMPLIFIER 

(Port, Lilted Obtainable Small! d Deeirtd) 

1—"CUo-C” Drilled C'KamU and 3 . .♦ 3.65 

5—Eby Suewi-fe 

1— llo< ( I ... H Pow,r I rnii»fortii 

(300 300 200 I>. < . M lLltliln|.n 

2— Clo t Fill, r l Jmkee U’OO ohm. liliy., 

120 M A ) 

Fill. 


6 TS 
3 90 



2— -C.to-C” Filter Choke. (500 ohm*. 50 

1— - -C lo-l H K H iiifd Electrol - 

I— al C t**-C I'u.h 1 u.h Urn* H Input 

Trnitif 

1— -CtoC lAisli.l'iwh Cl**®. II <>u 

Triiinf (15 ’4 lH olini i*ect>iii!i»rie*) . 

l-'Ctu( (tioU non ih »u m.a.i. 

I—■ C-to ( 1 M i. 200 \olt hlertrul. ( ond 

I- -■< .«o-C" 10 M I 25 \ ult Electro!. Cond 
1— -1 C lo-C” 10 M J, 50 \ olt Kleetrol. Cond 
I — 1 C lo (; 1 02 >|fd 100 \oh Elect rul.C ond, 

1 — Kit of 0 l.>mh Nli-tnllued Rniitori: 7M 
20.000. 25.000. 250.000. »nd 

1.500 uhmi . 

1—Eleetrnd 500.000 ohm. IVlen .. 

1 ( i<. < Tom- Control 

I II A II -s 1* l) l Tn|i*le Switch. .23 

l II A II—S. I*. S. T. Tonic Switch ... . 20 

M itc Hwde Wire elc . I <5 

1— Swtof 4 Hlue 1-rinl. . .. 2-00 

Tot'd ,=( § 

S-’peeinl Complete Kn Offer 34.50 

1 ACTORV WIRED MODEL 
L'rady for nnftali flirtation *30.50 

■'< .t,*-<- 11 5 Vuli. 60c> rl>- 05 W.tt Auto A.C _ 

Ivwer L nit .. . $27.! 5 

Mjke' —l'HONa Input Tranef 2.NS 
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ONicial M ' 0 Ser,1 “ 


hAanua\ 


T HE importance of the last two OFFICIAL 
RADIO SERVICE MANUALS to those en¬ 
gaged in the Radio Industry has been shown by 
the fact that over 52,000 copies of both editions have been purchased and are in use 
by manufacturers, jobbers, dealers. Service Men and experimenters. Incessant de¬ 
mands have encouraged us to publish this new and bigger Service Manual for 1933, 

The new manual \\ ill not contain so many full-page illustrations as in the past for 
the reason that not as many new sets are being put out at present, but will have in 
its contents important information that has not yet appeared in print. This new 
dope is invaluable to radio men. Stress has been emphasized on giving only prac¬ 
tical material, not complicated theory. It vs ill save time and money for everyone. 

The simplicity in the makeup of the 1933 Manual makes information easy to find, 
accurately and quickly. As in the past the hook will be 9x12 inches, in looseleaf form, 
with flexible leatherette covers. 


Many additional features will be included in the new manual. The FREE QUESTION 
AND ANSWER SERVICE which was extremely popular in the previous edition will 
also he maintained. We assure you that the 1933 OFFICIAL RADIO SERVICE 
MANUAL will be a revelation in radio literature. Orders are now being shipped 
promptly. Take advantage of $5.00 price—send your order today. Be among the 
early ones to get a copy from the first printing. Checks or money orders accepted— 
register letter if it contains cash or unused U. S. Postage Stamps. 


The following are partial contents of the 1933 Manual: 


$5.00 


OVER 2.000 
ILLUSTRATIONS 


OVER 700 PAGES 


9 x 12 INCHES 


LOOSELEAF FORM 


FLEXIBLE LEATHERETTE 
COVER 


GERNSBACK PUBLICATIONS, Inc, 
96-98 Park Place, New York. N. Y 

I am enclosing herewith my remittance 
of $5.00 for which you are to send me one 
cony of the 1913 OFFICIAL* IIAPIO 
SEKVICE MANUAL at the price of ? r .00 
each. Checks or money orders accepted. 
ReKlster letter if it contains cash or un¬ 
used U. 8. postage stamps. 


Name 


Address 


City.. Stale__ ltC-1-33 


Mail 

Coupon 

Today! 


Complete operating notes, and hints from actual experience with radio receivers in 
the field, collected by practical Service Men all over the country. 

Complete actual, pictorial views of hundreds of commercial receivers with 
additional schematic diagrams. Location of parts on the chassis are 
shown, and where important adjustments must be made. This section 
alone is worth the price of the book. 

Values of all intermediate frequencies used in superheterodynes, and a 
complete section of valuable service data on superheterodynes. 

Values of resistors and condensers, to aid in replacement work. 

Latest information on combination long- and short-wave receivers, short¬ 
wave adapters and converters. 

How to tune and service short-wave receivers for best results. 

How to use the most modern servicing instruments. 

Complete section showing how the Service Man can build himself service 
instruments, oscillators, etc., at very low cost. 

Complete section on the construction of all test equipment. Including 
high- and low-frequency oscillators, tube checkers, ohmmeters, etc. 

Tube-chart information on all new and old tubes, in handy form for 
quick reference; indicating socket connections and operating values, 
thereby preventing confusion. 

An entire section on money-making suggestions for Service Men. written 
by the Service Men themselves who have made a success of the 
business: giving you short cuts and commercial information on how 
to get the most out of the servicing game. 

Servicing information on interference elimination, with practical data and 
many examples of interference prevention. 

Automobile radio installation and servicing—hints on automobile radio 
in general. Complete data on servicing all known, commercial, 
automobile receivers with short cuts to get quickly at the seat of the 
trouble. 

Service kinks, servicing short cuts, and miscellaneous servicing information. 

A complete section of various radio tables of every imaginable kind, in 
constant use by up-to-date Service Men. 

A large section giving complete technical data on meters of every kind 
pertaining to servicing in general. 

Complete index and cross-index to make it easy for you to find almost 
anything pertaining to service instantly . 

THE OFFICIAL RADIO SERVICE MANUAL FOR 
1933 COMES TO YOU COMPLETE THIS YEAR 


FREE 

QUESTION 

AND 

ANSWER 

SERVICE 

In every copy of the 
1933 Manual, 24 
coupons will be 
found, which will 
entitle you to 24 
thorough and com¬ 
plete answers by 
mail on servicing 
and operating on 
any of the sets or 
circuits mentioned 
in the manual, as 
well as any others 
not mentioned, for 
which you mipHr 
have need. This 
service clone is 
worth S6.00. But 
it is absolutely free 
to manual Owners. 
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13 -WATT, CLASS B AMPLIFIER 

(Continued from page 401) 


former need only deliver a voltage (one-half the 
secondary) of but 300 compared to the 600 de¬ 
manded by the type ’60 tubes. This means eco¬ 
nomy of design and increased efficiency and no 
more danger of condenser breakdown. The gain 
of this amplifier is 86 db., and it consumes but 
65 watts at full load, and 36 watts at no load. 
An equivalent amplifier using *50 tubes consumes 
HO watts! 

Mechanical Arrangement of the Amplifier 

Figure A shows an external view of the am¬ 
plifier. As may be seen, the entire power- 
supply apparatus is completely shielded to pre¬ 
vent stray pickup of hum. The can to the ex¬ 
treme left houses tne power transformer . that, 
in the center contains the filter-choke assembly; 
while the shield to the extreme right houses 
the filter block and the coupling choke, the lat¬ 
ter being mounted at a 45-degree angle in the 
front. This arrangement of parts assures a 
minimum of hum; in fact, with the volume 
control fully turned up the ear must be placed 
in the cone of the speaker to detect any hum 
at all! 

The five sockets for the tubes are mounted in 
front where they are easily accessible. From 
left to right they are the 82 or 83 rectifier (to 
be discussed later) ; the next two are for the 
59 (or 46) output tubes : the fourth for the 
69 (or 46) driver: and the one to the extreme 
right is for the '24A. the shielded input tube. 

All controts for manipulation of the amplifier 
arc mounted in the front, as shown. To the 
extreme left are three binding posts marked F. 
B+, P; these connect to the two plates of the 
69 (or 46) tubes and the high-voltage line of 
the output stage. They are intended for con¬ 
nection to the speaker, since some speakers are 
not equipped with output transformers, the 
one in the amplifier may be used if desired. 
Directly under these posts is a toggle switch 
for turning the A.C. supply to the unit off or 
on. The tone control is mounted to the right 
of the ON-OFF switch and posts ; further to 
the right is placed the volume control : and 
directly to the right of the volume control are 
the tip jacks for a high-impedance phonograph 
or input control box output leads and the 
PHONO-RADIO switch. The right side of the 
chassis contains another set of tip jacks for 
RADIO input terminals, and four binding posts 
at the rear connect to the output transformer 
in the amplifier. These have provision for 
3%- 7 lit- and 15-ohm outputs. The chassis 
layout is now complete. 

Technical Details 

The schematic circuit of Fig. 1 is complete 
and self-explanatory. There are. however, a 
few “kinks’" about this amplifier that the builder 
should remember in deciding upon the best am¬ 
plifier to use. With the output of the radio 
set connected as shown, the switch SW. 2 may 
be thrown so as to connect it with either two 
or three stages of amplification. In most cases 
only two will be required, but when phonograph 
or microphone Operation is desired, three stages 
are preferable. This is the switch marked 
PHONO-RADIO on the front of the amplifier. 

The remaining parts of the circuit are in 
accord with accepted principles governing class 
B operation (fully discussed in past issues of 
Raoio-Craft. especially the September number— 
Editor) and require no further comment It 
might be well to remind the readers, however, 
that the usual types of input and output trans¬ 
formers, and power transformers can not be 
used in any class B system ; rigid adherence to 
the List of Parts must be maintained if good 
results are to be secured. 

Of particular importance is the manner in 
which the output transformer may be used. 
Refer to Fig. 2. At A is the output transformer 
with only one output winding—the 16-ohm sec¬ 
ondary. This is shown connected to a single 
16-ohm voice coil. This same winding may be 
used with two 7,5-ohm voice coils in series, as 
shown at A' ; with four 3*4-ohm voice coils as 
indicated at A"; or with four, 16-ohm voice 
coils as depicted at A”’. The uses of the 7.5- 
ohm secondary of the output transformer is in¬ 
dicated at B, B’, B'\ and at IP”. The dia¬ 
gram at £, showing the use of the 3%-ohm 
secondary, is self-explanatory. 

It might also be-well to mention the fact that 


all RCA Photophone and most horn units have 
15-ohm voice coils: the RCA new model, the 
Jensen 30 watt, the Jensen type D-9, and West¬ 
ern Electric speakers have 7.6-ohm voice coils; 
the Wright De Costers have ,7-ohm voice coils; 
and the Rola’s have 2-ohm coils. 

Another interesting feature is the fact that 
while the amplifier as originally designed is not 
equipped to handle the field coil of a dynamic 
speaker, one or more may easily be added by 
means of the novel switching arrangement de¬ 
picted in Fig. 3. The point X connects to point 
“X” in Fig. 1, and point B connects to ground. 
The coils F represent the field coils of four 
dynamic speakers (the maximum number that 
will probably be used with this amplifier), and 
the resistors, R are fixed. 

Now, if a single field coil having a resistance 
of 1.000 ohms and requiring 6 to 7 watts for 
operation is to secure its excitation from the 
amplifier, then SW. 1 is thrown to position 1, 
and SW. 2, SW. 3 and SW. 4 are thrown to 
position 2. This places the field coil in multiple 
with the output voltage of the rectifier tube, 
which should bo changed to a type 83 in order 
to supply the additional load. If two dynamic 
speakers are to be used whose field coils have 
the rating specified above, then both SW. 1 and 
SW. 2 are thrown to position 1, while SW. 3 
and SW. 4 are kept in position 2: the S3 being 
used as a rectifier . The same procedure is fol¬ 
lowed for any number of speakers up to four. 

If the rating of the speaker field or fields is 
1,000 ohms at 12.6 watts, the 83 rectifier tube 
must be used in the connection shown in B of 
Fig. 3. However, if the field rating is 2,500 
ohms at 110 volts, the arrangement at B niay 
be used and the 82 rectifier may be retained. 
In cases where the field has a resistance of 
2,500 ohms and requires 6 watts, the parallel 
arrangement of Fig. 3C will be desirable. 
Usually, 2,600 ohm, 6-watt speakers will be 
operated in multiple, hence the arrangement at 
C. With these three modes of connection, all 
possible combinations of field coil connections 
may be used: the voice coil connections were 
discussed with reference to Fig. 2. 

Complete details of the chassis are given in 
Fig. 4. It may be constructed of sheet iron 
and then painted black to give a finished ap¬ 
pearance. The reference letters on this layout 
correspond to those given in the schematic cir¬ 
cuit and therefore, if the parts specified are 
used, no difficulty should be found in placing 
the parts. It will be noted from Fig. A, an 
under view of the amplifier, that all small con¬ 
densers and resistors are mounted under the 
chassis as close to its connecting terminal as 
possible. In this manner a minimum of holes 
and complications are avoided. 

List of Parts 

One Lynch resistor. 750 ohms, 1 watt, R1 
One Lynch resistor, 10,000 ohms, 2 watts, R2 
One Lynch resistor, 20,000 ohms, 2 watts, R3 
One Lynch resistor, 25.000 ohms, 1 watt, R4 ; 
One Lynch resistor, 0.25-meg., 1 w'att. R5 ; 

One Lynch resistor, 1,500 ohms for the 46, 
or 1070 ohms for the 59, 1 watt, R6 
One Elcctrad potentiometer, 0 to 0.5-meg., R7: 
One “C-To-C” condenser, 10 mf.. 25 V., Cl; 
One “C-To-C” condenser, 1. mf., 200 V., C2; 
One ‘"C-To-C” condenser. .02-mf., 300 V., C3; 
One “C-To-C” eondenser, triple-8 mf., 600 V., 
C4. C5, C6; 

One “C-to-C” condenser, 10 mf., 60 V., C7: 
One Coast to Coast type M6515 tone control. V2: 
One Coast to Coast type 6734-A choke coil, 100 
hy., 4 mi., T1 ; 

One Coast to Coast audio transformer type 
6769, push-push input transformer, T2; 

One Coast to Coast type 7014-B, Push-Push out¬ 
put transformer, T3 ; 

One Coast to Coast type E702 power trans¬ 
former, 40-60 cycles, 200 ma., PT ; 

One Coast to Coast type 6766 filter choke, 16 hy., 
120 mn.. CHI, CH2 

One Coast to Coast type 6762 filter choke, 30 
hy., 65 ma.. CH3, CH4 ; 

One type ’24 A socket anil tube. VI; 

Three type 69 (or 46) sockets and tubes, V2, 
V3, V4 : 

One type 82 or 83 tube, V5 ; 

One Coast to Coast type 6109 chassis, black 
crystalline finished and drilled with three 
shields. 
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A Real 
Condenser 
Microphone 

at a price you 

can afford 

Model S-2 

00 

LIST 

Dealers: Write 
for Discounts 



Comes complete 
with 2 stage am¬ 
plifier and 25 ft. 
cord 


OUTPERFORMS 
ALI. CARBON 
TYPFS 


Send for Catalog 
on Sound lufuift- 
m e m / . Micro¬ 
phones and Acces¬ 
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LAST! 



SOUND ENGINEERING CORP. 

414 N. Leavitt St, 

Chicago 

Send your old microphones to us for repairs 


DEFECTIVE BALLAST S 
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LINE BALLAST... 

the sure cure for fluctuating line 
voltage—easily installed without 
the use of tools—foolproof, auto¬ 
matic, and certain in operation; 
will outlive the average receiver. 
List price $2.50 


FREE! 


32 page Clarostat Control 
Handbook and Catalog. 

CLAROSTAT MFG. CO., INC. 

2SS N. 6th St._Brooklyn, N. Y. 




; ^ M/ur- RADIO 

There’s a world of Improvement |n 
an AMPKKITK eduijijml radio 
Corrects voltage variation*, reduces 
nnU< clarities tone, protects parts. 

Installed in five minutes. If you 
do service work, send 

$1.40 to l»cpt. UC-1 for sample 







and profitable sales plan. 


J^MPERITE Cor poration 

BROADWAY. NEW YORK 
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CRAFTSMAN'S PAGE 

(Continued from page 422) 

coil design should be given ; that is. the number 
of turns, dimensions of shield-can. etc. I would 
deem it a great favor if you would let me know 
the construction data of shielded coils suitable 
for type *35 tubes when used with a condenser 
of 350 mmf. Also, similar data concerning a 
coil of “high-gain” type. 

J. Ranks, 

**Beronia. ,f Queen St., 
Alexandria. Sydney, 

New South Wales. 

(It has been a pleasure to hear from you. 
Mr. Banks, even though we do not agree with 
your comments concerning purchasing condi¬ 
tions. which do not exist for constructors in 
’’the States.” 

It is true that the List of Parts accompany¬ 
ing each article mentions manufactured prod¬ 
ucts. but in nearly every instance, unlike our 
brothers of the British Isles, the article itself 
contains construction data for the coils used in 
the instrument. Or. the coils used may dup¬ 
licate in design the types described in previous 
construction stories. 

However, realizing that there is considerable 
interest in this particular topic, articles have 
been published which cover the fundamental 
data for building nearly any type of inductance. 
For instance, the following specific references 
may be useful: “Design of R. F. Transformers.*’ 
Sylvan Harris. May. 1931 ; “How to Figure 
the R. F. Coil Secondary,” Clifford E. Denton. 
July. 1931 ; “Short-Wave Inductances and How 
to Figure Them,** Part I, August. 1931, and. 
Part II. September, 1931 : “R. F. Coil Design.*’ 
Part I. (The Secondary). C. W. Palmer, De¬ 
cember, 1931. and. Part II. (The Primary), 
March, 1932; “I. F. Coil Design.” Clifford E, 
Denton. April, 1932. 

Unless otherwise specified, the voltages ap¬ 
plied to the tubes, and the current required by 
them, in any receiver are those specified in tuhe 
tables for normal operation of the particular 
type of tube used in the individual stages. 

Power transformers are discussed in detail 
in most mail-order catalogs and little difficulty 
should be experienced in finding a transformer 
of a given make with characteristics similar 
to those specified for a unit of different make. 
Farther information on the factors which con¬ 
trol the design and construction of power trans¬ 
formers (and choke coils), and their use in a 
particular set design, are discussed in past 
issues of RAhio-CKArx: particular reference is 
made to the following articles: “The Design 
of Power Transformers.” C. W. Palmer. Sep¬ 
tember. 1931 ; “How to Construct 46. Class B 
Apparatus.” C. H. W. Nason, September. 1932; 
’’Building Your Own A.F. Choice Coils.” C. H. 
W, Nason, October, 1932. 

It may be of interest to note that the con¬ 
struction of R.F. and I.F. coils are illustrated 
and described in the Information Bureau of the 
October, 1931 issue of Radio-Craft; untuned 
R.F, transformers of triode and screen-grid 
types, in the November, 1932 issue. An "L/C** 
chart, useful in calculating inductances, appears 
in the June. 1932 issue. Another useful chart, 
carrying choke coil design data, appears in the 
September. 1932 issue. 

The particular type of R.F. transformer illus¬ 
trated in Fig. 1, is made by winding a primary 
and secondary in the usual manner, with the 
primary at the low-potential of the secondary, 
and then winding about one turn of wire 
(usually, a piece of bus-bar) around the grid 
or high-potential end of the coil. As shown in 
the figure, this single turn of wire is dead- 
ended, and its proximity to the last turn of the 
secondary determines the degree of uniformity 
of response over the full wavelength band.— 
Editor .) 


RADIO KINKS 

(Continued from page 431) 

wound strip which fits edgewise into a semi¬ 
circular groove. 

Arrange a Circle of %-in. wood-screws so that 
their points protrude through the groove; thus, 
they will hold well. Wrap and fasten a piece 
of white paper around the edge of the disc; if 
desired, it may be marked as a “scale” before 
it is put on. 

A length of ^4-in. rod is mounted on the panel 

(Continued on page 437) 
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OFFICIAL RADIO 
SERVICE MANUAL 
IS NOW READY 

Order your copy TODAY! 

See Page 4)2 o{ this issue 


CHEMISTRY 

A New Plan to Become a 


$6.25 

STARTS YOU 


TRAINED CHEMIST 


By taking only one step at a 
time—as your means permit— 
you can give yourself the benefit 
of the most complete, thorough-going, up-to- 
the-minute education for skilled well-paying 
professional work, in the most fascinating of 
all scientific fields, through our famous 
COURSE IN PRACTICAL CHEMISTRY 
Write TODAY For Information 
Chemical Institule of Ncw York, Inc. 

Founded 1921 

HOME EXTENSION DIVISION 
I9RC Park Place New York, N. Y. 


FORTY IN ONE 



Tube Checker 
Adapter 


Liet Price *6.00 
Servicemen’s Price S3.7S 


950 XYL 

Combination 


Tests all the new 
tubes. Send for 
catalog—new An¬ 
alyzer Plug s— 
Sockets—Coil Forms— 


Code Sets, etc. 


Send 10c for 26 page adapter data 
sheets, diagrams—connections of new 
tubes, etc. 


Alden Manufacturing Company 

Dept. R. Brockton, Mass. 


Dial Cables and 
Carbon Resistors 

TRUE FIT DIAL CABLES AND BANDS are 
made for all sets. Cable can also be obtained 
on spools. 

TRUE WATT CARBON RESISTORS arc avail¬ 
able in all ohmages front 100 ohms to 10 meg¬ 
ohms TRUE WATT RESISTORS are also sold 
in kits. There is no additional cost for the at¬ 
tractive 20*gauge steel container. 

Write today for bulletin RC, show¬ 
ing complete line and discount . 

R. J. DUNKLY MFG. CO. 

136 Liberty Street, New York, N. Y. 


SERVICEMEN-DEALERS 

Send 25c for our Handbook and Catalog 

Complete Stock of NEW Radio 
Replacement Parts 

Hard to Get Parts—Wo have them. Send lis 
your repair work for estimate. 

Grant Radio Laboratories 

652l-C South Halsted St-, Chicago, HI. 
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Special Sale of 

2000 

S. GERNSBACK’S 
RADIO ENCYCLOPEDIA 


69c 


1st Edition 

\\7B HAVE on ham! 2000 
>V INUOIND copies of this 
valuable hook, ami we are ilis- 
posinf? of them at a price which 
iiocs not even cover the cost of THE BOOK 
tlie paper and printing. The 
liooks are in first-class condition, sewed and 
stitched but unbound. You can nut a cover on 
yourself or vour bookbinder can do It at a very 
small expense. 

This indispensable radio reference book con. 
t.iiJK over 1.1*3U definitions. 5 III photo iehro- 
duclions. drawings, and diagrams. The size of 
the hook 1 9 by 12 inches. It tonuins ItiS 
pages, and is printed on the finest hook paper 
obtainable. Practically every definition In the 
hook U illustrated, and all the subjects are 
arranged iii alphabetical order with numerous 
tallies and charts distributed throughout the 
text. 

SEND NO MONEY NOW! 

Do not tend any money. We will send you 
the book ami you pay the postman *l9c plus 
postage. Cut out cou|H)ii, paste on postal card, 
and mail to: 

1SKOR PRESS, Inc., 19 Park Place, 
New York, N. Y. 


BARGAIN ORDER BLANK 

ISKOR PRESS. Inc., RC-133 

19 Park Place, 

New York, N. Y. 

Please mall me- S. Gerrtsback’a Radio Ency¬ 
clopedia. 1-t Edit ton: Unbound. I will pay 
J’odruan 69 plus postage. 



S.W. RECEIVER DESIGN 

(Continued from page 421) 

detector: unless a suitable filter is employed 
in the output. feedback will be present in the 

1. F. stages and possibly howling in the A.F. 
amplifier, regardless of shielding or filtering 
in the l.F. amplifier. A two-section Output 
filter with large chokes, 250 mhy., will gen¬ 
erally be suitable. 

As this article has covered methods of ob¬ 
taining the highest possible sensitivity with 
a minimum of tubes, there is depicted in Fig. 
2 a circuit having a total of five tubes, 
namely: a pentode 58 combination first-detec¬ 
tor and oscillator, two 58 l.F. stages, crystal 
second-detector, $ 67 first A.F. amplifier end 
a 4 7 power A.F. stage; with the rectifier 
tube, a 6-tube short-wave receiver. (The 
j-ame circuit could be used for a broadcast 
set with only a modification of the coils.) 

The antenna is coupled to the first band- 
elector section through a small midget con¬ 
denser and is generally adjusted to a low 
value depending upon the size of the antenna. 
The two sections of the band-selector should 
be separated 1 in. to 1 Vj ins. Choke R.F.C.l 
must be a good short-wave type in order that 
the oscillator may function on all wavelengths. 

It should be remembered that the oscillator 
coils arc tuned to one-half of the required 
freiiuency. As an example: considering the 
television and Police band of 3,000 to 1,600 
kc., the oscillator would tune from 1,750 to 
1.000 kc. when the l.F. is 500 kc.; the second- 
harmonic would be 3,600 to 2.000 kc. 

In resistance-coupled A.F. amplifiers, espe¬ 
cially high-gain types, motorboating is some¬ 
times very troublesome and filtering is a 
necessity. However, the *’B” connections to 
the A.F. tubes are such, in the design of Fig. 

2, that no trouble will be had from this 
source. 

The writer will be glad to answer any 
questions concerning this set design, provided 
a stamped, self-addressed envelope is enclosed. 


SERVICE FORUM 

(Continued from page 418) 

make just one comment—has he actually tried 
the circuit changes 1 recommend? 

It is true, as Mr. Wiley states, that the out¬ 
put of the set when the changeover has been 
completed will not be quite as great as before, 
but a slight circuit change greatly increases the 
volume; connect resistor R between posts 1 and 
5 as shown, dotted, in Fig. 1. The complete dia¬ 
gram of substantially the same sot, the Spartan 
Equasunne model AC-89 receiver, appears on 
page 279 of the Official Rapto Service Manual, 
Vol. 1. Re-balancing the selector unit is neces¬ 
sary. 

I might add that the illustration. Fig. 6, in 
the November issue, does not quite convey the 
transformer connections, as this unit has only 
fine separate filament voltage other than for the 
’80 rectifier. The correct change is made by 
swinging the swivel tap on the top of the trans¬ 
former from the 120 V. to the 130 V. position. 

Walter MgMillen, 

Til tan vHU\ Oh io . 


A "PAYING" SERVICE BENCH 

We have noticed w’ith pleasure that past issues 
of Radio Ckaft have contained descriptions of 
service shops, together with comments concern¬ 
ing their relative value. Perhaps the following 
comments and description concerning our own 
shop will be of interest to other Service Men 
who may want to know whether the service de¬ 
partment may be considered profitable. 

In the first place, a test panel such as we are 
using. Fig. A, enables us to give a more com¬ 
plete diagnosis of radio trouble in a shorter pe¬ 
riod of time than is possible without this equip¬ 
ment, thereby saving the customer time and 
eliminating all guess work. 

At each end of the panel is a recessed com¬ 
partment in which we can put one complete set 
of new tubes, for test purposes only, and which 
also has room to hold the old tul>es which are 
removed from the customer’s set. This makes 
the tubes very convenient and also affords a con¬ 
venient place to keep the customer’s tubes while 
the set is bedng repaired. 

The Panel includes an extremely sensitive out¬ 
put measuring device, grid-dip meters, tw’o ohm- 
meters giving us a range of l 4-ohm to 10- 
megohms, a complete set analyzer, a test os¬ 
cillator, a tube tester, a capacity meter, V. T. 
voltmeter, short tester, etc. Many of these 
meters are used for several different purposes 
and are connected up in various ways to tip- 
jacks, so that test leads can be plugged into 
any of the meters at a moment’s notice. 

In the center part of the bench will be noticed 
a number of sockets; these are used for tube 
testing, reactivating, set analyzing, etc. 

To briefly explain the accessibility of the 
panel wiring w’e w’ill merely state that the re¬ 
flector at the top of the panel is hinged so that 
it will fold back and lie flat on top of the oancl. 
Also, the sloping panel on which the meters are 
mounted is hinged, so that when the reflector 
is swung back, the panel can he sprung forward 
to a position parallel with the surface of the 
hench, where it is stopped by chains at cither 
end of the panel. This makes it easy to make 
any necessary repairs or changes in our test 
panel so that it may be kept up to date at all 
times. 

This bench is provided with four large 
drawers so that we have plenty of room for the 
many tools necessary in a modern radio repair 
shop. 

We have eight sockets which are “hot” at 110- 
volts making it very convenient to plug in radio 
sets to be tested, soldering irons, etc. 

You will notice that there are no wires of any 
kind fastened permanently to this panel. All 
connections, including aerial and ground, mv 
made by plugging into phone plugs of jacks. 

Also we may add. since this picture was 
taken, we have installed a compressed air system 
that is brought to the bench through a rubl>er 
hose which comes up through the floor at the 
middle of the bench and hangs by the nozzle 
between the two center drawers. This makes 
the compressed air very convenient to use at 
either end of the bench for blowing the dust 
out of radio chasses, eondenser gangs, etc. 

Geo. I). I)oty. 

Radio Service & Supply Co. t 

103 K. I'ikes Peak Ave.. 

Colorado Springs. Colo. 
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RKADRITE METER WORKS, 

33 College Ave., Bluff ton, Ohio. 

Gentlemen: 

Please send me information about Readrite 
No. 550 Service Test Oscillator. Also cat¬ 
alog of ocher servicing instruments. 


Name 


Street Address .. 


City . State 


Complete with 
Output Meter 


SERVICE TEST 

Oscillator No. 550 

T HIS oscillator will enable you to give 
an unusually fine service—yet it is 
quoted at an exceptionally low’ price! 
It is used io align r.f. gang condensers, 
locate defective r.f, transformers, adjust 
i f transformers, check oscillator stage, 
compare gain in tubes and determine the 
sensitivity of a receiver. Harmonics of 
the broadcast frequency can be used to 
check short wave converters and short 
wave sets. Exceptionally sharp harmonics 
are obtained. 

A Truly Remarkable Instru¬ 
ment ett a Remarkable Price 

This oscillator is completely shielded and 
self modulated. Furnished wiih batteries 
and one ’30 type tube. Covers entire 
broadcast and intermediate hands. The 
tuning dial is direct reading for inter¬ 
mediates 120-185 k c and 550-1500 k.c. 
broadcast range. Sharp 2nd and 3rd har¬ 
monics cover intermediates 260-262 and 
475 k.c. 

The oscillator is carefully calibrated at 
the factory, and the indicator made to 
track over the entire scale of both bands. 
In a minute the trimmer condenser can be 
adjusted and instrument recheckcd 
If your jobber cannot supply you, we 
will ship the No. 550 Service Test Os¬ 
cillator directly to you—when re¬ 
mittance accompanies your order at 
dealer’s net price of $21.00. 

RFADRITK METER WORKS 

33 <a»lh *E« Vviv, ltlufTton, Ohio 
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KENYON audio, filter and 
power transformers may be 
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Name your favorite jobber 
and you will receive without any cost detailed 
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250, 245, 48 u. C. and 46 Class Jo power ampli¬ 
fiers. 

KENYON TRANSFORMER CO., INC. 
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REDUCING MAN-MADE 
STATIC 

(Continued from page 412) 

the antenna-ground system. Second, it may 
enter the set through the 110-volt lighting 
circuit. Third, if the receiver ia not properly 
shielded, the wiring may pick up a consider¬ 
able amount of noise. However, if proper 
shielding is employed, as is prevalent in mod¬ 
ern practice, direct pickup on the leads is 
somewhat remote. 

Studies extending over a period of years 
indicated that the pickup due to the lead-in 
wire and the ground system are responsible 
for between 80 and 90% of the noise. Meas¬ 
urements on the direct radiation of interfer¬ 
ence show that the vertical component of the 
electrostatic field is. in the majority of cases, 
at least four times the magnitude of the 
horizontal component. The data collected also 
proves that direct radiation of interfering de¬ 
vices drops off very rapidly with distance. 
Consequently, a large percentage of noise may 
be kept from entering the receiver if the 
pickup part of the antenna is located advan¬ 
tageously and the lead-in shielded. The an¬ 
tenna proper should be as high as possible 
and should be as far as convenient from any 
wires which might act as conductors of noise. 
The shielded lead-in. then, is run from this 
antenna to the receiver. Employing a shielded 
lead-in, however, placed a capacity of approxi¬ 
mately ,05 mf. in the case of a 60-ft. lead, 
across the antenna-ground posts of the re¬ 
ceiver with the result that most of the signal 
picked up is bypassed before it gets to the 
receiver. Therefore, it is necessary to employ 
a radio transformer at the antenna end of the 
lead-in and in some cases at the receiver end 
as well. 

The problem resolves itself to an impedance 
matching network as shown in Fig. 1, inserted 
between the antenna proper and the input 
terminals of receiver. If this net work effects a 
match of impedances, the transmission loss be¬ 
tween the antenna and receiver will be zero , 
and consequently the output from the set for 
a given input may be larger than if the net¬ 
work were not employed. The impedance 
looking into input terminals of the receiver 
differs a great deal. In some cases L4 is as 
large as 3 mh., while in others its value is 
as small as .02-mh. In the former case, the 
impedance between terminals 7 and 8, when 
the tuned circuit is at resonance, is about 
750 ohms at 1,000 kc., while in the latter 
case the impedance is only about 5 ohms. It 
may be shown that an ordinary antenna has 
an impedance which varies from about 1,500 
ohms at 550 kc. to about 400 ohms at l t 500 
kc. and is about 800 ohms at 1,000 kc. There¬ 
fore, the receiver with high input impedance 
nearly matches the antenna, and, other fac¬ 
tors being equal, will have more output for 
the same input signal. In such cases the net¬ 
work 3-4 and 5-6 cannot raise signal strength, 
hut in the other cases, making the impedance be¬ 
tween 3-4 match 1-2, and making 5-6 match 
7-8, the signal may be increased. When the 
impedance of the receiver is low, the trans¬ 
former L2. L3 should be omitted for greatest 
volume. Fig. 2 shows the results of the tests 
on signal strength with both high and low 
impedance sets. 

The installation of this system of reducing 
or eliminating interference is relatively simple 
and practically always effective. The trans¬ 
former ia mounted near the antenna proper 
and the shielded lead-in is brought down to 
the receiver where the second transformer is 
located, provided one is used. The method of 
grounding and the effectiveness of the grounds 
has considerable to do with satisfactory oper¬ 
ation of the system. A lead from the shield 
of the lead-in, where it connects to the an¬ 
tenna transformer, should be fastened to a 
driven ground underneath the antenna, if pos¬ 
sible. The shield of the lead-in at the set 
end should also be grounded to a good ground. 
Sometimes it is found that considerable noise 
is picked up on the receiver’s ground and 
that this may be reduced by removing the 
set’s ground and simply connecting it to ter¬ 
minal marked 6 in Fig. 1. 

Having thus taken care of the noise on the 
antenna ground system, let us consider the 
conduction over the 110-volt lighting circuit. 

(Continued on page 487) 
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Induction Balances and other types: Including Oscillators 
and amplifying systems 

We supply all materials needed for building and oper¬ 
ating any of the recognized treasure finders. 

The following standard circuits are described in our 
bulletin: 

No. I. Ground Potential, Leap-Frog Method. 

No. 2. Hughes Induction Balance Type A. 

No. 3. Hughes Induction Balance Type B. 

No. 4. Sensitive Hughes Induction Balance. 

No. 5, Simple Super-Sensitive Hughes Balance Cireuit. 
No. 6. Radio Frequency Oscillator Cireuit. 

No. 7. Audio Oscillator Circuit 

No. 8. Single Search Coil Hughes Induction Balance 
with Audio Amplifiers. 

No. 9. Combination Radio Transmitter and Receiver 
elreuit. 
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Audio Oscillators, Differential Current Trans- 
formers , Two Stage Audio Amplifiers, etc . 

With any one of these systems you can locate buried 
treasures, metal war relics, mineral deposltr, subter¬ 
ranean water veins, buried gas and water pipes, and 
lost objects, tools and treasures sunken in water, etc. 

Write for pamphlet giving history and theory on this 
interesting subject. All above circuits and systems are 
described ami explained. Mst of harts and prices in¬ 
cluded. < Price of pamphlet 10c. 1 
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1 Volume 
"RADIO 

Eney clopedia 

Double the size of the 
First Edition! 


Thli 2nd Edition. 8. Gernsbacks Radio Encyclopedia Is 
by far the most useful book In Radio Literature. It Is 
designed for practical use and gives you Instant In¬ 
formation on everything in Radio. 

The fact that 30.000 Radio Men have one or the other 
edition of S. Gernsbaek't Radio Encyclopedia in their 
{homes, proves that It Is an absolute necessity in the 
[lladlo Trade EVERY RADIO MAN SHOULD O'VN 
THIS VALUABLE VOLUME. 


ftVhat the New, Second Edition 
Radio Encyclopedia Gives You 

The explanations—or. rather, definitions arc not In brief 
outline form like those of an ordinary dictionary, but 
they give In fullest detail, and at considerable length, 
the meaning and application of every word. phrase, 
general and special term used in the science of radio. 
Every topic Is written In plain, everyday English, easily 
understood by anyone. 

Hundreds of definitions In the book arc Illustrated by 
drawings, photographs, diagrams, or charts. Just look 
Up as you would in a dictionary, the word or phrase 
about which you are seeking information. Every page Is 
key-indexed for convenience and speed in locating any 
definition All the subject matter Is arranged In alpha, 
betlcal order. 

This greatly enlarged Second Edition Radio Encyclo¬ 
pedia should be Used by everyone In radio. It answers 
all radio questions.—Increases your knowledge and saves 
time It covers every known radio problem It la a 
gold-mine of facts for every radio man 


2,201 RADIO DEFINITIONS; 1,253 
TECHNICAL ILLUSTRATIONS; 
34 TABLES AND CHARTS; 24 
PAGES OF APPENDIX; Red Mor- 
occo-KeratoI Flexible Covers; 
Printed on strong ledger paper, 
loose-leaf arrangement. 


NEW SELLING 
PLAN 


In order to allow you to Inspect the volume and really 
appreciate what you are buying, we will send It to you 
with the privilege of Inspection. When the express man 
brings you the book, look it over. If you like it. pay 
him the purchase price of the book, plus postage, if 
you do not like it. Just tell the express man to take It 
back. You won't be out one penny. 



Mail Coupon for this Book! 


352 page* 
9*12 inche* 
Weight 3 tbs. 


I RC-133 

S. GERNSBACK CORPORATION, 

| 98 Park Place. New York, N. Y. 

I Send me one copy of the new Second Edition 
, S Gernsbaek't Radio Encyclopedia with the privilege 
| of inspection If I like the volume. I will pay 
• Expressman $3.98 Plus shipping charges. 
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I 
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Address 
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SERVICING BY THE RE¬ 
SISTANCE METHOD 

(Continued from page 428) 

0.5 mf.: C8, 1 mf.; C9, 0.1-mf.; CIO. C13, 
10 to 70 mmf.; Cll. C12, 20 to 220 mmf.; 
CI5, .05-mf.; C16, C17, .0024-mf.; C18, 4 mf. 
(electrolytic); C20, 10 mf. (electrolytic). 

Volume-control resistor Rl, 3,800 ohms; R2, 
150 ohms; R3, 14,300 ohms; R4, 8,000 ohms; 
R5, 6,000 ohms; R6, 10,000 ohms; R7, 1 meg.; 
R8, 30,000 ohms; R9, tone control, 0.5-meg. 
R10, Rl 1, 0.1-meg.; R12, 40.000 ohms. 

Operating voltages in this chassis ure as 
follows (volume control at minimum) : All 
filament potentials except V8: 2.4 volts. 

Cathode potentials: VI, V2, V4, 40 volts; V3, 
8 volts; V5. 25 volts. Control grid potentials: 
VI, V4. 40 volts; V2, 0 volts; V3, 7 volts; 
V5, 5 volts; V6, V7, 30 volts (note that the 
readings of V5, V6, V7 are taken through 
units of high resistance, and therefore are 
not the effective values). Screen-grid poten¬ 
tials: VI, V4, 55 volts; V2, 90 volts. Plate 
potentials: VI, V4, 200 volts; V2, 50 volts. 
V3, 240 volts; V5, 220 volts; V6, V7, 245 volts. 
Plate currents: VI, V4, 0 ma.; V2. 4 ma. 
V3, V5, 0.5-ma. ; V6, V7, 30 ma. Screen-grid 
currents: VI, V4, 0 ma.; V3, 0.25-ma. 

With the volume control in maximum po¬ 
sition: Cathode potentials: VI, V4, 3,5 volts; 
V2, 2,5 volts; V5, 25 volts. Control-grid po¬ 
tentials: VI, V4, 3.5 volts; V2, 0 volts; V3, 
V5, 5 volts; V6, V7, 30 volts (indicated). 
Screen-grid potentials: VI, V3, V4, 70 volts. 
Plate potentials: Vl, V4, 240 volts; V2. 65 
volts; V3 f 235 volts; V5. 220 volts; V6. V7, 
245 volts. Plate currents: VI, V4, 5 ma. ; 

V2. 5.5 ma.; V3, V5, 0,5-ma. Screen-grid 
currents: VI, V4, 0.7-ma.; V3, 0.25-ma. 

(these last values may be higher or lower, 
depending upon the age of the tube). 

The field coil is electrically center-tapPed to 
obtain one-half the 100-volt drop across it as 
C” bias for the power tubes. 


RADIO KINKS 

(Continued from page 434) 

by means of an inductance-switch bushing. 
Two collars with lock-screws are slid onto it and 
fastened in position. To these is fastened one 
end of the piece of strong fishline which is to 
be looped around one of the screws in the disc 
and then over the remaining screws and down 
to the other collar. A spring takes up slack 
and jars. Mail-order houses will supply escutch¬ 
eons ; or, the experimenter may choose to design 
his own. 


STATIC 

(Continued from page 436) 

This path is sometimes of paramount import¬ 
ance while in other cases it is relatively neg¬ 
ligible. Much depends upon the construction 
of the receiver and the impedance of the 
lighting circuit. If the 110-volt lead runs 
close to plate or other high-potential connec¬ 
tions within the receiver, considerable inter¬ 
ference usually results. Then, if a 110-volt 
line which has a very high impedance to R. 
F. Current is coupled to this, it is essential to 
filter out the noise before it enters the set. 
Special filters are always effective in elimi¬ 
nating this source of trouble. These consist 
of a series of chokes and condensers and are 
so constructed that the 110-volt circuit of the 
set is plugged directly into the filter and a 
lead from the filter plugged into the light cir¬ 
cuit. The only other connection is to a 
good ground. 

Thousands of filters of this type have al¬ 
ready been installed and their effectiveness 
in reducing interference range from complete 
elimination to 75% reduction in noise. 

The fundamental principles upon which the 
system is based are sound and it is hoped that 
many homes will take advantage of this de¬ 
vice. 

(This article by Mr. Browning is especially 
interesting in view of the articles published 
in this magazine on impedance matching. 
They appeared in our May, June (page 727). 
and August issues.— Editor .) 
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with RADIO CITY Products 




DEPENDABLE’TUHE TESTER 

Net to dealer or 
serv icc man 


$1450 


Model No. 301 
LIST PRICE $27.50 


The most re¬ 
markable value 
for the money in 
a modern and effi¬ 
cient tube check - 
Tests all of 
the new 8 and 7 
prom; tubes with¬ 
out adapters as 
well as the new 
and old 4 and 5 
prong tubes. 

Features include 2nd plate tests for rectifiers, "grid 
shift” lest, "short and ga*" test, and line voltage 
adjustment for 105-115 125 volts. Filament and heater 
voltages of 1 . 5 - 2 . 0 - 2 . 5-3 3-5 0-6.3-and 7.5 arc available 
tor any of the ten sockets on the panel. 

Finely finished case with removable hinged cover 
Tor both counter and Portable use. Complete instruc¬ 
tions and free tube testing information service cou¬ 
pon Included. 

The New Radio City 

MULTIDAPTER 

Model No, 204 (with cable 
and plug). Lint price $5.00. 

Net to dealer or 
serviceman. 

Universal type—fits all tube 
checkers, analyzers, etc.—com- 
blnes all individual adapters into 
one—provides for testing all pres¬ 
ent and future 4, 5, 6 and 7 
Prong tubes—provides for many miscellaneous circuit 
tests. More than 50 different types of tubes may he 
tested In the Multldapter with your present equipment. 


$2.95 


MULTIDARTER Model No. 203 (UY prongs in 
base—no cord or plug). List price $4-50. 7C 

Net price to dealer or serviceman 

Radio City Voltmeter* and MUliumm«-trrH. Mov- 
ingcoil d'Arsonval tyj>e—>1000 ohm |»er volt sensitivity 
High grade instruments at revolutionary low prices. 
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FREEf, 
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New Itadnlek Profit Guide 
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profitable. Dealers, Servicemen. Laboratory Heads 
and Manufacturers send coupon below with your 
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SERVICE MEN! 

Dumont Electrolytic and Paper Condensers are 
acknowledged best (or replacement work, 
20 years manufacturing experience behind 
products. 

New and revolutionary static and aerial elim¬ 
inator. LIST PRICE $5.00. 

Write for free catalog and pricef . 
DUMONT ELECTRIC MFG. CORP.. 

453 Broome SL. New York. N. Y. 


Here is the 

INSTRUMENT 

you have been waiting for! 

The E33 Tube Checker 


A start In Radio Guaranteed or your money bark. 

Course rovers Radio. Television, Hound Amplification 
and Telegraphy. I’raotlctl work material supplied. 
I*reiiaratlon for Government and Service examlna 
lions. Home Study, Day or Evening (Masses. Write | 
for booklet. . 

RADIO COLLEGE of CANADA 

Limited 

310 Yonge Street Toronto, Canada 


Modern In performance 
—M.xlerate in price 
Tests all tubes with¬ 
out adapter*, 1, 5, 6 
and 7 prong, giving 
Short Test; Grid t'hangc 
Test; Oscillation Test 
and Total Filament 
Emission Ted. Voltage 
regulation 1’0-Kid volls 
Nine xockct* and selet 
tor switch gise- llexi- 
liilit.v Unit takc> care 
of all pre-cnt and 
Future Type Tillies 
Simple to operate— 

Material and vwwk- 
nnnshtp guaranteed. 

Lettered hakclito A QA 

panel — Imitation SXjFaOv 
leather carrying case * 
with handle provided—Light and portable 
End your tube checker problem today by mailing 
Money Order or Certified Cheek tor $19.80 to 

L. & L. ELECTRIC COMPANY 

336 Madison Ave. Memphis, Tenn. 


RADIO'S NEWEST 
AND GREATEST 

H/NYAA*Eft 

Hoar your own Voice out of the loud speaker 
of your own radio. Inq>er*onatc radio favor, 
iten. Interrupt radio programs with an- 
noMncenicTitM and witty n-niark*. Surprise 
and mystify your friends. Develop your 
radio talent LITTLE WONDER **MIKE” 
ia ihr GREATEST RADIO SENSATION OF THE 
YEAR. K#«ily ic» your rniln> >««niily 

punk the lint ton—off gov* t hr rrgtilnr progmni—aid 
the fun begin* Nn^itimn entirely new for 
Home entertainment. A Plot of Fun. 
Mailed poet Paul for olds Si.00 


MIDGETS 


Mr. Serviceman and Dealer 

Midgets of High Quality 

4 Tube 2 Circuit with tubes .$1 1.00 

5 Tube 3 Circuit with tubes 13.00 

5 Tube Super with tubes 15.50 

I 10 Volt, 60 Cycle, A.C. 
Regular 90 day guarantee including 
tubes 

TRUMAN RADIO SHOP 

7443-C Stewart Ave. Chicago, III. 


NEW TUBE ANNOUNCE¬ 
MENTS 


(Continued from page 399) 


(21 Second detector, where pentode char*- 
acteristics and self-bias may be used to ex¬ 
tend detector operating range by permitting 
increased output voltages to be obtained. 

(31 In any circuit where self-bias or a 
separate cathode connection is of importance. 

In the design of this tube the smallest 
cathode which can be handled in production 
has been selected. The diameter is just large 
enough tf> permit a coated “V*' filament to be 
inserted, this forming the heater. With this 
design, the tube can he used on A.C. if desired, 
without the introduction of appreciable hum. 

The heater power required has been reduced 
to 20 c /r of the amount taken by the efficient, 
6.3-volt cathode used in the ’36, ’37 and 44 
type tubes, and is only .45-watt. The average 
heater-current required is approximately .2- 
ampere, or somewhat more than three times 
that taken by the ’32. 

The type 15, Fig. H, tube utilizes the 
standard, five-pin base, the connections for 
which are shown in Fig. 6. 

The following rating and characteristics 
obtain: 

Heater voltage, 2; heater current, .215-am¬ 
pere; plate voltage, 135; screen voltage, 67.5; 
grid bias—1.5 volts: amplification factor 782; 
plate resistance. 1.25 megohms; mutual con¬ 
ductance, 625 micromhos; plate current, 1.85 
rna.; screen current, .6-ma. 

For those anticipating the use of this tube 
in short-wave receivers, the following inter¬ 
electrode capacitances are given: 

Effective plate capacitance, .01-mmf.; input 
capacitance, 2.35 mmf.; output capacitance, 
7.8 mmf. 


Type 19, Class B Amplifier 

From the standpoint of economy, a class 
B connection is expensive because it requires 
the use of two tubes. Sylvania has solved 
this problem by designing a single tube which 
in itself constitutes a class B amplifier. This 
tube fills the need for a high output, class B 
combination in the 2-volt group which hereto¬ 
fore has been met to a limited extent by em¬ 
ploying two type ’30 tubes biased to cut-off. 
Under these conditions, approximately 22 volts 
is required for bias, making it necessary to 
employ a total of 180 volts of "H" battery, 
which is not desirable from the standpoint 
of cost. The Sylvania typo 19 requires from 
0 to 6 volts bias, depending on the applied 
voltage and the desired no signal' plate current 
drain of the receiver. With only 135 volts 
applied to the plates, more power is delivered 
by this tube than is obtained from a pair 
of *30’s operating with 157.5 volts on the 
Plate. The filament employed in the type 19 
is of the oxide-coated type and requires .26- 
ma. at 2 volts. This is the same drain as 
required by a single ’33, while the power 
output is much greater. Furthermore, the 
total distortion with the 19 will be less than 
5%, while the third harmonic distortion alone 
in the ’33 exceeds this value. 

As a class B tube, the type 19 may be 
Operated with 135 volts on the plate. If addi¬ 
tional power is required, as much as 185 volts 
may be supplied. With 100 milli-watts of 
input power, 1.6 watts will be delivered to the 
speaker. To secure more power, it is not 
recommended that the voltage of the driver 
tube be increased above 180 since the de¬ 
tector tube cannot deliver enough voltage to 
operate the driver at maximum power output. 
An additional audio amplifier stage will there¬ 
fore be required. 

The type 19 utilizes a small six pin base, 
illustrated in Fig. 7. An examination of this 
diagram reveals the interna) arrangement 
which is further depicted in Fig. 8. It will be 
seen that only two filament terminals are re¬ 
quired, while the tube is arranged with two 
separate plates and two separate grids, as 
shown in Fig. 8. Thus, this single tube really 
constitutes two tubes in one—a complete class 
B amplifier. 

The following ratings and characteristics 
of this tube, illustrated in Fig. C, obtain: 

Filament voltage, 2; filament current. .26- 
ampere; plate voltage. 135: grid voltage. 0, 
—3, —6 volts: plate current (no signal), 10, 4, 
1, ma,; plate current with a signal of 50 volts 
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MAKE YOUR OWN 
LAPEL MIKE 


OTHER USES: 


DETECTOGRAPH 


telephone amplifier 


(Dictograph) LOUD SPEAKER AMPLIFIER 

STETHOSCOPE CRYSTAL SET AMPLIFIER 

HOME RECORDING OUTFITS 


One Unit 95c; two for $1.75 
12-PAGE INSTRUCTION BOOKLET 

containing suggestions and diagrams for innumerable 
uses, furnished with each Skinderviken Button. 


This is the smallest microphone made, measuring only 
y 4 inches in diameter, it is filled with the finest polished 
carbon grains obtainable. 


—ULTRA SENSITIVE— 


EVERY AMATEUR SHOULD HAVE TWO OR THREE 
OF THESE MICROPHONE-AMPLIFIERS IN 
HIS LABORATORY 


SEND NO MONEY 

When the postman delivers your order you 
pay him for whatever you have ordered, plus 
postage. 


PRESS GUILD, Inc.. 

16 Murray St.. New York. N. Y, 


RC- 133 


Please mail me at once as many of the following 
Skindcrvikcu Microphone Huttons as I have Indicated. 

□ One for 95c; □ Two for $1.75; 

□ Three for $2.50 □ Four for $3.20 

I will pay the postman the eo3t of the items as speci¬ 
fied. plus postage. 


Name . 


Address 


<'Uy ... state ...» 
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SEND FOR THIS 


FREE 
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PAGE 


IT’S CHOCK-FULL 

OF BARGAINS FOR YOU 


Itadio Dralcrs and Servicemen 
can’t afford to be without this 
book. It offers marvelous buys 
in Radio Sets, Long and Short 
W ave Apparatus, Servicemen's 
Kcpairand Replacement Farts, 
Klcctrical Goods, Sporting 
Goods. 


JUST OFF THE PRESS! 

Be among the first to have the pick of 
great bargains. Mail this coupon now! 


RADIO CIRCULAR CO., INC. 

225 Varick St. 

New York, N. Y, 

Dept. RC, 

Please send me free of charge and with¬ 
out obligation, your latest catalog. 
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CLASSIFIED 

ADVERTISEMENTS 

Advertisements in this section are Inserted at the 
cost of ten cents per word for each Insertion— 
name, initials and address each count as one word, 
('ash should accompany all classified advertisements 
unless placed by a recognized advertising agency. 
No less than ten words are accepted. Advertising 
lor the February. 1933 Issue should be received not 
l.iUT than December 9th. 


CHEMISTRY 


BECOME A TRAINED CHEMIST. Thousands 
of opportunities—fascinating career. Learn at 
home. Complete experimental laboratory outfit 
given. Write for big free book. Chemical Insti¬ 
tute, 19 Park Place, Dept. RC, New York. 


DOGS 


BEAUTIFUL Registered bull pups, $15. Bull¬ 
dogs. 50I-RC, Rockwood, Dallas, Texas, 


INVENTORS 


PATENT YOUR INVENTION: Semi for 
FREE book. "How to Obtain a Patent/* and 
“Record of Invention** blank. Ask us alxmt how 
to protect your ideas. Deferred payment, Victor 
J. Evans & Co., 620AA Victor Bldg., Washington, 


RADIO 


GUARANTEED MICROPHONE REPAIRS— 
Any make or model—24 hours service. Stretched 
diaphragm double button repairs, $7.50. Others. 
$.1,00. Single button repairs, $1,50. Write for 
1933 Catalog with diagrams. Universal Micro¬ 
phone Co., Ltd., Inglewood, Calif, 


TRANSFORM ERS RE\V<>UND, varnished, 
baked, guaranteed, reasonable cost. SPEAKER 
REPAIRING, magnetic $2.00.$2.50; dynamic, 
voice coils, fields, etc., reasonable charges. Clark 
Bros. Radio Co., Albia, Iowa. 


RADIO Service Men Attention—Power trans¬ 
formers, rewound or rebuilt, to your require* 
merits. Meyke Radio Service, 2624 Margaretta, 
Maplewood, Mo. 


GUARANTEED "Pocket Radio.** $2.00. Uata* 
log, 10c. Neil Tasker, Shaniokin, Pa. 
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on the grid, 27, 26, 22, ma.; input power re¬ 
quired, 175, 130, 95 milli-watta ; average puwer 
output, 2.1, 1.9, 1.6 watts; load resistance, 

plate to plate, 10,000, 10,000, 10,000 ohms. 

KR-I Mercury Vapor Rectifier 

The advent of the automobile *’B*’ battery 
eliminator created a demand for a new rectifier 
tube. To fulfill this demand a mercury-vapor 
rectifier was developed in the Ken-Rad en¬ 
gineering department. 

The KR-1, shown in Fig. D, is a half-wave, 
mercury-vapor rectifier tube of the hot cathode 
type using an indirect heater construction and 
having the characteristics given below. By 
referring to this data it may be seen that 
the KIM has been added to the present six- 
volt family of tubes. Like the rest <f that 
group, it is enclosed in a small bulb and uses 
a small base, thus making it particularly 
advantageous for use in automobile and air¬ 
craft service where small size is an important 
feature. The tube has a rugged construction 
that will withstand the hard service to which 
it might be subjected. 

The primary consideration in the develop¬ 
ment of a tube for the particular application 
in this case was the need of high efficiency, 
a requirement brought about because of the 
additional burden to be placed on the auto¬ 
mobile battery. The only rectifier in common 
use for receiving circuits when the KR-1 was 
developed was the UX-280, a tube that could 
not meet the requirements demanded: first, 
because of its high filament current; second, 
because of its high internal voltage drop due 
to being a thermionic rectifier; and third, be¬ 
cause of several inherent disadvantages .such 
as large size, filament type construction, etc. 
In view of the high efficiency required, a 
mercury-vapor rectifier was developed. The 
ionized mercury vapor neutralizes the space 
charge and reduces the voltage drop to ap¬ 
proximately 15 volts. This voltage drop re¬ 
mains practically constant for any load within 
the limit given in the tube rating, and gives 
the KR-1 excellent voltage regulation. The 
low drop makes possible a very high operating 
efficiency. Like other mercury vapor tubes, 
the KR-1 has a characteristic pale blue glow 
which may be seen inside the plate when in 
operation. 

The increase in efficiency brought about by 
the use of mercury vapor makes possible a 
low filament consumption, the filament power 
being 1.89 for the KR-1 against 10 watts for 
the 280. However, ample output for all 
normal requirements may be obtained from 
the KR-I rectifier. 

The isolated heater construction is advan¬ 
tageous from the standpoint that it makes 
the tube independent of the car battery con* 
nations. A rectifier tube of the filament 
type construction would be impractical in any 
of the present automobile eliminators because 
it is desirable that the cathode of the rectifier 
tube be above ground potential by the amount 
of output voltage, thus the only practical man¬ 
ner in which the filament-type rectifier could 
be used would be to take the filament supply 
voltage from a tap on the secondary winding 
of the step-up transformer, and in so doing, 
the filament power would necessarily pass 
through the points of the vibrator, a very 
undesirable condition. 

In some of the early tests made on the 
KR-1 tube in vibrator type eliminators, it was 
noticed that there was considerable sparking 
between the stem leads in the tube. The 
sparking occurred during the time in which 
the tube was warming up to the point at 
which ionization of the mercury vapor oc- 
euircd. During this time, the Peak voltages 
were directly across the stem leads. Measure¬ 
ments proved the inverse peaks to be ab¬ 
normally high. The results of these tests 
immediately brought about a specially de¬ 
signed stem which eliminated the sparking 
between leads. 

The KR-1 operates satisfactorily under the 
strain of peak voltage caused by the peculiar 
wave form in these eliminators and very good 
life test results have been obtained. 

The following rating and characteristics 
obtain ; 

Heater voltage 6.3; heater current .3- 
ampere; max. A.C. voltage, 350; max. peak 
inverse voltage, 600; max. D.C. output cur¬ 
rent (cont.) 50 ma.; max. Peak plate current, 
200 ma.; tube voltage drop (approx.), 15 
volts. 
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THETMERERS RAY/S RONE! 



It’9 vital that you become a Radio technician through 
R. T. A. teaching NOW! New, complicated circuits . , . 
new tubes . . . the approach of popular television . , , 
all requiro professional service men. Their future is 
secure —their opportunities to make good money are un* 
limited. And R. T. A. can place you in their ranks 
quickly—easily—and surely through Interesting home 
study that’s understood by anyone who ca n jgad English. 

SET ANALYZER— 

AT NO EXTRA COST 

included with It. T. A. 

Training is this excellent set 
analyzer and trouble sliooter. 

After a few lessons you will 
know how to use it. and It 
becomes an immediate means 
of earning as you learn. Many 
It. T. A. students make far 
more than enough to pay for 
their training by spare time service 
work, using this analyzer. In ad¬ 
dition, R. T. A. gives you life membership in a great 
radio service men's association with the privilege of con¬ 
sultation on "tough" problems at any time, and an 
employment service that works to keep you at work. 
WONDERFUL OPPORTUNITIES NOW! 


You don't have to wait for a dim and distant future 
as an R. T. A. professional Radio Technician. Even 
though there was never another receiver built—even 
though all the tremendous progress in this gigantic in¬ 
dustry stopped—there would be enough work in condi* 
Honing ana reconditioning the sets now in operation 
to assure you a good living. Look into tills great field 
of professional radio service work. Learn, too, of the 
many other ghmirig opportunities open to true Radio* 
technicians in this field. Fill out and mail the coupon 
—it will bring you FACTS that will surprise you—and 
that may open up for you a permanent way out of 
depression and fob-fear. 


FILL IN 'MAIL TODAY 
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RADIO TRAINING 
DeP’t. R 1. 45 


ASS’N. OF AMERICA, 

13 Ravens wood Ave„ Chicago, ItL 


Send me the IAl'TH »hmit R. T, A. pro(*M»ionai Ininioi, 
together with ifcf«rm»tion nlvoiit the opportunities in the r*<lK> 
•errica field, without obligation to me. 
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SHALLCROSS 

No. 651 



RADIO SET 
TESTER 

For 4 *i 6 - and 7 -prong tube# 

This new circuit makes It possible for the 
service man to construrt a light weight end mm 
pact, up to date radio set tester for all tubes 
and radio sets in general use. It uses a qicrlul 
set of Shallrross Super Akra-Ohm \V. re * Wound 
Resistors, 

Send 6c in stamps for Bulletin 161-1* con¬ 
taining wiring diagram, construction details, 
and operating chart. 
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TRADE NAMES AND MODEL NUMBERS 

(Continued from page 405) 


6 tube 

A.C. Super... . .Sussex. —. 1590....Midget Cab. 

7 tul>e 

A.C. All wave sup...Roland. . 1584 Midget Cab. 

7 tul>e 


A.C. Allwavcsup...Warwick_1586....Console Cab. 

9 tulw 

A.C. Allwave sup.-.Croitiwell 1630....Console Cab. 

12 tube 

A.C. All wave sup...Alexander-1640.... Console Cab. 

10 tube 

A.C. Super—. 1050....Console Cab. 

12 tul>e 

A.C. Super . 1652...,Console Cab. 

6 tul H* 

A.C. Super. Adrian .1592 ...Console Cab. 


THE SIMPLEX RADIO COMPANY 
Trade Name: SIMPLEX 

Designation Designation of 
of chassis complete set 

Model I’. Super 

Model l’-l)C.. Super 
Model P Uattery..Super 
Model R T.R.F. 

Model T.R.F. 

Model S T.R.F. All wave 


THE SPARKS-WITHINGTON COM¬ 
PANY 

Trade Name: SPARTON 

Designation Designation of 

of chassis complete set 

Model 16-AW....Sparton Multi-\Vaw Receiver 
M<»del 26-.WV.. Sparton Multi-Wave Receiver 

Model 28 . Sparton Triolian 

Model 45 . Sparton Visionola 

Model 60 Short Wave Converter 

Model 99 Sparks Ensemble 

Model 101 Sparks Ensemble 

Model 103 l)oLuxe Ensemble 

Model 109 DcLuxe Model 109 


Model 110 .DeLuxe Model 110 

Model 410 .Sparton Junior 

Model 420.. Sparton Jewel 


STEWART-WARNER CORP. 
Trade Name: STEWART-WARNER 


Designation 
of chassis 
104A 
104 A 


Designation of 
complete set 


40-A 
43-A 


104 A 301 

Short Wave chassis . 14-A 


101A 4 5-A 

104 & 301 

Short Wave chassis . 46-A 
104A 47-A 

104A A 301 

Short Wave chassis.. 4S-A. 
10.3 A .50-A 

10.3 A 51 -A 


105 A .58-A 


Alternative 
designations 
Apartment Model 
Leader Console, 
without converter 

Lender Console 
with converter 
...Standard Console 
without converter 

...Standard Console 
with converter 
.Portable Console 
without converter 

Radio-Phonograph 
Combination 
..Master All Wave 
Console 

.DeLuxe All Wave 
Console 

...Radio-Phonograph 

Combination 


TRANS. CORP. OF AMERICA 
Trade Name: CLARION 

Sets have mnnlwrs only. Model is designated 
by a label or sticker in cabinet, except 160C and 
260C replacement chassis for modernizing old sets. 
60 cycle sets are marked, for example, “AC-60”; 
the 25 cycle 3et would be ”25-60”. 


UNITED AMERICAN BOSCH CORP. 
Trade Name: AMERICAN BOSCH 


Designation Alternative 

of chassis Name designations 

Model 16.Amborola 

Model 27.....Amborada 

Model 35.Cruiser..Imperial Cruiser 

Royal Cruiser 

Model 66, 76...Cruiser 

Model 46, 126._.Little Six 

Model 5 Personal 

Model 84 _Cruiser..(Marine Receiver) 

Model 1<M) .9.20 Motor Car Receiver 

Model 200 ...Personal Chest 

Models 200, 20.3, 

236, 242, 250, 

260, 312 ..Vibro Power 

Note: Above are only sets having names. All 


others have model numbers only. When the same 
chassis is used in different cabinets the model number 
is never changed but a letter is added as cabinet 
designation—200A, 200U, etc. 

WELLS-GARDNER & COMPANY 
Trade Name: Regular trade name is 
Wells-Gardner but all receivers are 
supplied under private stencils $uch 
as Arcadia, Airline, Truetone, Fear- 
nola, Mayola, Hudson, Gt. Northern, 
Coronada, Granada, LaFayette 

Designal ion Designation of 

of chassis complete set 

052 5-tube .2522 Mantel 

AC Suj>er...2525 Console 

1520 Mantel 
572 7-tube.. 7721 Mantel 

AC Super_ 7725 Console 

502 10-tube. 9027 Console 

AC Super__ 7025 Console 

022 12-tube .2225 Console 

AC Su|>er..._ .. 2227 Console 

2228 Console 

92 5-tube 925 Console 
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thousands of Radio Men have asked for a book of this kind — 

The RADIO-CRAFT INDEX 


It contains a thorough, alphabetical and topical arrangement of EVERY article and subject 
which has been published in all the issues of RADIO-CRAFT from July, 1929 to June, 1932 


R,\DI0 Men have conclusively proved to us the need and practicability for 
a book which has included in it, a comprehensive and complete listing uf every 
article which has thus far been published ia RADIO-CRAFT. A book which 
has each topic so sub-divided and cross-indexed that a mere glance at a subject 
will give you any number of classifications and uses of it. For example, if you 
look at tubes, you find under this topic, various sub.titles, general, power, trans¬ 
mitting, photo-cells, testing of tubes, tbyratrons, etc. Every article or notice 
in the hook has been considered so deeply important that when you refer to 
a certain classification, listed below the main topic, you wilt find perhaps a 
dozen or more articles treating the subject from different angles. The author 


in each case is given-wtbe exact issue in which the article appeared, and on what 
page it is to be found. 

So accurately compiled, by C. W. Palmer, one of radio’s foremost writers, that 
in less than two minutes you can turn to any article—needless to wade through 
all the issues of RADiOCRAFT which have been published during the past three 
years. 

The RADIO-CRAFT INDEX is exactly the same size as the monthly magazine. 
It can be conveniently kept ou file with the copies of the magazine—ready for 
«iuick reference. The index is printed on good paper with firm flexible covers 
to protect the inside. This book is sold only by the publishers at 25c the copy. 
Mail coupon below f«r your copy of the RAD10-CRAFT INDEX. 



THIS BOOK CANNOT BE 
BOUGHT ON THE NEWS- 
STAND — ONLY DIRECT 
FROM THE PUBLISHERS 


Cli[> and Mail Coupon TODAY! 


I'uhlLlim of 11.0)10*0ItAKT. B0 

96-88 Park Place. New York. N. Y. 

Enclose.! you will And my remittance of *3e 
(cheek, stumps or money order accepted) for 
which you are to send me. postage p-epa'd, 
one copy of the ILVDiO-CUA/T lNl)r.,\. 


Name 


Address 


I 

I 

I 

I 

l 

I 

I 

I 

I 

I 


rlty 


L 


State. . * 1 
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Briefly outlined below appears only a partial contents of the book 


AMPLIFIERS— 

General 

Audio Frequency 
Intermediate Frequency 
Power 

ltadio Frequency' 

ANTENNA SYSTEMS— 
CABINETS— 

CIRCUITS— 

t'omiuercial 

Experimental 

CODE- 

COILS AND TUNING- 
COMPONENTS— 

COOPERATIVE LABORATORY- 
DETECTORS AND RECTIFIERS— 
EDUCATION- 

INTERFERENCE AND HUM 
ELIMINATION— 

MANUFACTURING- 
METERS AND TESTING EQUIP* 
MENT— 

MISCELLANEOUS- 
MOTION PICTURE RECORDING 
AND PROJECTION- 
MUSICAL INSTRUMENTS— 
NEUTRALIZING— 

NOVELTIES— 


PATENTS— 

PHONOGRAPH REPRODUCTION 
AND RECORDING- 
POWER SUPPLY AND BAT* 
TERIES— 

RECEPTION— 

General 
Airplane 
Automot lye 
Broadcast 
I) X. 

Short-Wave 

REMOTE CONTROL- 
SELLING AND MONEY MAKING 
SERVICING — 

General 
Equipment 
Operating Notes 
Service Men’s Data 
SET CONSTRUCTION— 

All-Wave 
Automotive 
Broadcast 
8h art-Wave 

SPEAKERS AND REPRODUC¬ 
ERS— 

TELEVISION— 

( ienera1 

Reception 

Transmission 


TONE AND VOLUME CONTROL- 
TOOLS— 

TRANSFORMERS— 

General 

Audio Frequency 
Intermediate Frequency 

I ’ower 

Radio Frequency 
TRANSMISSION— 

General 

Airplane 

Beam 

Broadcast 

Short-Wave 

TRANSMITTERS— 

General 

Airplane 

Amateur 

Broadcast 

TUBES— 

General 

Pentode 

Photo-Pell* 

Testing 

Thyratrons 


LIST OF BROADCAST. SHORT¬ 
WAVE AND TELEVISION STA¬ 
TIONS— 


ABSOLUTELY NOTHING WHICH HAS APPEARED IN RADIO-CRAFT HAS BEEN 
OMITTED FROM THIS VALUABLE COMPILATION 
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GREATEST 

MAGAZINE 

ON 

SHORT 

WAVES 


NOW 25 c A COPY 



At AH 4-Color Cover 

L»rue 9‘xl2" in Size 

Newsstands Over 200 Illustrations 


H APID1.Y Increasing oarh day are the number 
of experiment* in the Short-Wave field—develop¬ 
ment * which are bring ing to this branch of radio 
thousand* of new "thrill seekers." Experimenter*, 
as In the early days of Radio, again have the op¬ 
portunity to bring about stirring new Inventions. 
Read, in SHOUT WAVE CRAFT, the Experimenter’s 
Magazine, how you ran build your own Short-Wave 
Set.. b« <( h trun-v’nltieM ami reevh-r-s. SHORT 
WAVE ('RAFT Is exclusively a short-wave magazine 
—the kind you have wished for so long. 

Interesting Articles in the Current Issue 
Insulation in Short Waves, by Hugo Gerntbaek. 

How the Sun Affects S-W Reception, by Dr. F. 
Noaik. 

Short-Wave Thrills Galore on Two Tubes, by M. 
Harvey Gernsbaek. 

An A.C. Operated Short-Wave Converter, by R- B. 
Kingsbury. 

The “3-In-1 Monotube” Super-Regenerator, by R. 
William Tanner. 

Obtaining a License, by John L. Reinartz. 

W9ZG Saves A Lite, by A. D. Middelton, W8UC. 
(short-wave Action). 

A 20-Meter Transmitter, by A. Binneweg. Jr. 

A Super-Regenerator with Pentodes, by R, W. 
Tanner. 

Short-Wave Stations of the World (complete list). 
THE SHORT-WAVE BEGINNER. by C. W. 
Palmer. 

Taking the “Headaches” Out of CRYSTAL CON¬ 
TROL, by George Shuart 

SPECIAL OFFER COUPON 


SHORT-WAVE CRAFT RC-133 

98 Park Place. New York, N. Y. 

GET ACQUAINTED OFFER 

□ As per your Special Offer. 1 enclose $1.00 (Canada 
and foreign $1.20i for which enter my subscription 
to SHORT-WAVE ('RAFT for 8 months. II under¬ 
stand that your regular rate for a year's subscription 
is $2.. r i0). 

H Mail me a sample copy of SHORT WAVE CRAFT 
for which I enclose 15c <t\ S. Stamps or coin 

accepted). 

Name .-.-. 

City . Stale . 


Battery Super.-.926 ConBoIe 

092 9-tubc . .2925 Console 

Battery Super... . 

062 0-tubc . 1622 Auto Radio 

Auto Super . Remote Control 

WILCOX-GAY CORPORATION 
Trade Name: WILCOX-GAY 


Designation 

Designation of 

Alternative 

of chassis 

complete set 

designation 

2S5.. 

_2S5—30._. 

.Cameo 

2T5._. 

....2T5—30.—. 

.Cameo Hilo 

2DB5. 

....2l)B5—32_ 

..Cantata 

2EB5... 

....2EB5—32... 

.Cantata Hilo 

2V7... 

....2V7—31_ 

. .Carillon 

2V7... 

...2V7—310_ 

...Coronet 

2W10. 

....2W10—515. 

Corona 


ZENITH RADIO CORP. 
Trade Name: ZENITH-ZENETTE 

Designation Designation of 

of chassis complete set 

7 titi)C 2022A.....Models 210-220 

8 tube 2036A & B.ModeU 230-240-245 

9 tulKJ 2031 Short & 

Standard Wave_„...Models 250-260-272 

10 tube j .Models 410-411-420 

12 tube 2033.Models 210-f>, 211-5. 270-5 


P.A. SYSTEMS 

(Continued from )>ayc 403) 

meet it, Chief Nichols has fitted up a small 
police booth with a three-stage amplifier and 
two horn speakers, the latter sticking through 
the peaked roof as shown in the accompany¬ 
ing illustration. 

Motorists coming down the road are 
amazed to hear a loud, clear voice, telling 
them that “the Ford in the center of the road 
had better get over to the right.” or “the 
red Buick with New Jersey plates better slow 
di wn.” A hand microphone is attached to a 
long flexible cord, enabling the officer on 
duty to wander about and observe the flow 
of traffic from different vantage points. To 
say that this system is successful is putting 
it ‘mildly. It is actually a sensation! 

The low cost of the equipment and the 
ease of installation will unquestionably appeal 
to many other police departments, particularly 
in the hundreds of small cities and towns that 
do not need or cannot afford a short-wave 
radio alarm system. A similar stunt has been 
used with great effectiveness in Buffalo, N. Y., 
the amplifier and speaker in this case being 
located in a police automobile. 

Service Men: show this picture to your 
local police chief and let him think the idea 
ever. The fact that one city is already using 
the stunt will unquestionably make an im¬ 
pression on him- 

Installation Problems 

Because the loudspeakers and sometimes 
the amplifiers themselves are used outdoora 
end are therefore liable to damage by the ele¬ 
ments. the question of service and maintenance 
in outdoor P.A. work is of paramount im¬ 
portance. Exposed horns should be tilted 
mouth downward to prevent rain and snow 
from accumulating. Dynamic speakers w*ith 
baffles should be carefully boxed up or pro¬ 
tected by false tops. Connecting wires must 
have thoroughly waterproof insulation, and all 
soldered joints must be made with rosin-core 
solder. The humid atmosphere around swim¬ 
ming pools—particularly salt water pools— 
raises the very devil with poor connections 
and unprotected surfaces. 

If possible, install the amplifier, the micro¬ 
phone and the phonograph turntable in the 
manager’s office, where it wdll not be tampered 
with. Encourage the manager himself to 
make announcements via the “mike.” He’ll 
probably soon learn to like his own voice, and 
you’ll have a strong local booster for P.A. 
systems. 


Free Service 

Since the outdoor season is comparatively 
short, you can offer free service on your in¬ 
stallation the first year without losing all your 
profit. This will undoubtedly appeal to the 
prospect, as he doesn’t have to worry then 
about the apparatus, except for the little 
matter of paying for it. 



For All 
Standard Receivers 

SERVICE MEN know that replace¬ 
ment units for receivers must meas¬ 
ure up to exactly the same stand¬ 
ards in every respect as the origi¬ 
nal. Parts manufactured hy MAYO 
are exactingly made, constructed 
with materials of superior quality, 
and guaranteed for six months. 
MAYO Replacement Parts have 
bren continually used by Service 
Men for many years—they fill 
every requirement. 

MAYO Replacement Parts are made 
for use in over 100 standard radio 
receivers. The parts listed below 
are manufactured by MAYO. 


Condensers 
Transformers 
Resistances 
Voltage Dividers 
Voltage Regulators 
Filter Blocks 


Chokes 

Coils 

Power Packs 
Microphones 
etc. 


Look for the MAYO signature on 
every replacement part—it marks 
your guarantee of the precision 
product. 


Write today , address Dept. RC, for free book¬ 
let showing complete list of M (YO STAND¬ 
ARD REPLACEMENT PARTS. 


MAYO LABORATORIES, Inc. 

281 East I37t.li Street New York, N« Y. 

Oldest and largest manufacturer of replace- 
menl units 



More Capacity 
at Less Cost 

LATEST research by oldest con¬ 
denser manufacturer is reflected in 
present extensive and varied line of 


i ■*( ■ 


DUBIUER 

ELECTROLYTIC® 


Available in all types—round and 
square metal cans, cardboard con¬ 
tainers, tubular paper wrappings, 
high-voltage, low-voltage, tapped 
units, etc. Positively guaranteed 
for quickest reforming time, lowest leakage, highest 
working voltage, longest life. And they cost less! 


WRITE for literature on Dubilier Electrolytic* 
as well as all other types of condensers. 


Dubilier Condenser Corporation 
4377 Bronx Blvd. New York Cily 



Complete 
L Kit A 


antenna 

SYSTEMS 


Mare Prafit 
Lower Prke 
faster to Sell 
Eauber ta Inti all 
bitter Results 


Etpmanales JVUn-Tsiad^ static and 
ptroiiii the uh of ieverql receivers 
on d sqjiiile irmnn^ 


[ Special Offer: Dealers and Service 
organizations—A sample LYNCH 
“NO-STAT” will be sent at our 
special price of $2.50. Clip this 
to your letterhead, enclose check 
nr money order for $2.50. After 
Jnn. 15, 1933. the “NO-STAT” will 
hv obtainable only through your 
jobber at regular discounts from 
$5.00 list. 



LYNCH MFG. CO., INC. 

ITTl trfidwtri N*w Ink, tf. T. 
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P.A. SYSTEMS 

(Continued from page 440 

matter of paying for it. 

Typical Amplifier 

A typical amplifier well suited for many 
different public address purposes is shown in 
the illustration. This is a 250 Push-pull Loft- 
in-White job, employing a 57 direct-coupled 
to a pair of 50's, with two 81’s acting as high 
voltage rectifiers. This amplifier is supple¬ 
mented by a microphone amplifier stage using 
a single 56. Feeding two big RCA 106 dy¬ 
namic loud speakers, this outfit will easily 
cover a crowd of 3,000 people. With a maxi¬ 
mum output of 15 watts, it will handle a 
total of ten or eleven dynamics. 

The dual output circuits have impedances 
of 400 and 2,000 ohms, adapting the amplifier 
for line transmission work as well as for high 
impedance speakers. 

The compactness of this amplifier enables 
it to he put in the corner of an ordinary 
desk. It measures only 20 inches long. 1 1 
inches wide and 8 inches high, overall, and is 
completely self contained in a strong steel 
chassis with all connections out of sight. 

INFORMATION BUREAU 

(Continued from page U2k) 

Such an arrangement is described by Mr. Nighs- 
wander in the December 1032 issue of Radio- 
Ckakt, page 354. Since this description was 
published, an illustration of the set has become 
available and is reproduced as Fig. Q18211. 

(Q. 3.) Why isn’t is possible to take taps from 
the "B" portion of the power pack of radio set. 
and me this current to supply an external radio 
set, in lieu of the regular set. within the power 
output rating of the ’*B" unit" 

(A. 3.1 This idea of using the power supply 
of a radio set has been discussed in several past 
issues of Rapio-Craft. For instance the De¬ 
cember. 1932 issue, “A Plate Circuit Adapter.*’ 
page 377. Mr. Jack S. Stanton describes a unit 
for adapting the high-voltage supply of a re¬ 
ceiver to the requirements of an external unit. 
A photograph of a unit built by Mr. Stanton 
is reproduced in Fig. Q.182C. 


“Cliff” Denton 

has written another 


A I-TUBE LOUDSPEAKER SET 

(Continued from page U00) 


circuit oscillation near the middle of the 
broadcast band. The required degeneration 
was obtained without difficulty, as the tickler 
coil was of the type which could be adjusted 
to either aid or oppose the signal. 

Some difficulty was experienced at first in 
obtaining sufficient amplification at the higher 
wavelengths, but this fault was found to lie 
in the use of an R.F. choke having an in¬ 
correct inductance value for use as unit K.F.C. 

The phonograph pickup connections of an 
external pickup may be connected to the 
input portion of the triode by connecting one 
lead to the blank binding post provided, and 
the other to the binding post marked "ANT." 
This Provides a single stage of A.K, amplifica¬ 
tion and makes it convenient for anyone to 
enjoy phonograph music without disturbing 
other people. Most pickups are equipped with 
the variable resistor which is required to con¬ 
trol the volume, otherwise, the tube wilt over 
load. 

The Power Circuit 

The most interesting part of the circuit is 
the arrangement of the power supply, which 
provides for practically every commercial fre¬ 
quency and voltage. 

As the schematic circuit indicates, a bridge- 
connected dry-rectifier arrangement is used. 
There are several advantages to be gained by 
wiring the circuit in this manner. In the first 
place, it makes no difference which way the 
line-plug is plugged into the outlet plate, on 
D.C.; the results, in signal pickup, are almost 
identical with the plug connected in either 
direction. In the second place, the circuit 
shown makes it convenient to operate the set 
on either A.C. or D.C. without changing any 
wiring or components. Afao> it make a mt dif¬ 
ference what the tine frequency may be—the 
net wifi work with equal efficiency on JJ, JO, 
50 or 60 cycles , or on D.C. 

By following the path which the current 
must follow in going through the bridge recti¬ 
fier, it will be seen that regardless of the 
polarity of the current at the terminals of the 
line-plug, the output of the rectifier, which is 


applied to the filter system, always remains 
at the same polarity. 

By carefully center-tapping the power cir¬ 
cuit for the filament of the tube, in the man¬ 
ner shown in the diagram. A.C. hum has 
been reduced to practically nothing. Through the 
use of a tube of the ‘’auto-motive*’ or 6.3 V. 
filament type, line-voltage variations within 
rather wide limits have little effect on the 
operation of the set. which is designed for 
"110 V.” supply. To work the set in locations 
where the supply is 220 V., it will be neces¬ 
sary to use a series resistor to reduce the line 
potential to the set to 110 V. An adapter unit 
is illustrated in Fig, 2B, A Perforated l>ake- 
lite tube may be arranged to contain the two 
50 W. resistors, R, which have a value of 150 
ohms each. 

To protect the set against burnout, should 
it be accidentally connected to a 220 V. cir¬ 
cuit (some hotels, for instance, supply their 
own current at this potential), without the 
adapter j n circuit, two %-A. fuses are con¬ 
nected into the line circuit. These fuses are 
contained inside the special line-plug specified 
in the List of Parts. It is cheaper to buy a 
couple of fuses, if need be. than it is to re¬ 
place burned-out resistors and a tube. Don't 
forget to notch the side skirt of the chassis 
to provide an exit for the line cord. 

A little trouble due to hum in the plate 
circuit was experienced until the filter system 
specified was worked out; the electrolytic con¬ 
densers listed were used because of their 
small-space design. In fact, most of the equip¬ 
ment was selected with regard for size. There 
isn’t much room to spare in this chassis. 

Construction Details 

Two 25 W, resistors, R2 and R3. reduce the 
line voltage to nearly the potential required 
by the filament of the tube; the remainder of 
the drop is obtained from the end sections of 
the 50 W. resistor, R4. This resistor is cen¬ 
ter-tapped; the section in shunt to the fila¬ 
ment of the tube measures 100 ohms (there- 
( Continued ok ixiye UU-i) 


valuable 


book for Radio 


Service Men 


RESISTANCE MEASUREMENTS I 

The Modern Method of Servicing Radio Receivers I 


Of the difficult problems which Service Men face today when 
repairing receivers, the greatest is that of replacing projier re¬ 
sistance values in sets. This task becomes even more difficult 
when the values of resistors are unknown; and manufacturers 
of many standard sets do not pass this information on to 
Service Men. 

In this new book, “RESISTANCE MEASUREMENTS/* 
radio men will find the information needed to quickly place a 
receiver in normal operating condition. This book cuts in 


halt, the time usually required to adjust the average set. 

Sufficient space has been devoted to the elementary problems 
and the theory of electricity as it is applied to resistance meas¬ 
urements so that the Service Man will have a comprehensive 
idea as to how to overcome this problem. 

Below you will find a partial list of the contents which will 
appear in this new book . , , prepared by one of radio's fore¬ 
most service writers, Clifford E. Denton. 



THIS BOOK IS A NEW 
ADDITION TO THE 
RADIO-CRAFT 
LIBRARY SERIES. 


(■EKNSBACK PUBLICATIONS, Inc.RC-133 
96-98 Park Place, New York. N. Y. 
Enclosed you will find my remittance of 
Fifty Cents (check, stamps or money or¬ 
der accepted), for which you are to send 
me One Copy of RESISTANCE MEAS¬ 
UREMENTS. by Denton, 


Name 
Address 
City . 


State 


Partial Contents of RESISTANCE MEASUREMENTS 


CHAPTER 

CHAPTER 

CHAPTER 

CHAPTER 

CHAPTER 

CHAPTER 

CHAPTER 

CHAPTER 


1 — INTRODUCTION. Advantages of Resistance Measurement Method of Servicing 
for Radio Work, 

2— Basic Principles. 

3— Methods of Resistance Measurement. 

4— Resistors in Radio Receivers and Amplifiers. 

5— Point to Point Resistance Measurements in Typical Radio Set using Ohm meter, 

6— Resistance Measurements using Modern Tester. 

7— Routine Testing where Circuit Diagram is Available and where Resistances are 
Known. 

8— Routine Testing where Circuit Diagram is Not Available and where Resistance* 
Are Unknown. 


CHAPTER 9—The Relation of Voltage Testing Methods to Resistance Measurement. 
CHAPTER 10—APPENDIX. Resistance Charts, etc. 


64 PAGES — OVER 100 ILLUSTRATIONS 
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CONSTRUCTING ADAPTERS 

(Continued from page 409) 


No. 975H, Fig, 94, is used with SG4600 and 
SG4700 to test the PZ, 33, 46, ’47, LA and 
GA tubes. 

No. 944R, Fit?. 95, is an extension adapter 
with a reenforcement rubber ring to prevent 
the socket contact clips from breaking through 
continual use. 

No. 945, Fig. 96, attaches to the test plug 
of SG4700 to change it to a 4-prong plug. In 
this case, however, the cathode is open. 

No. 955R. Fig. 97. Same as No. 944R but 
made for 5-prong tubes. 

No. 966R. Fig. 98, same as Nos. 944R and 
955R except for 6-prong tubes. Used with the 
Statiktester. 

No. 968, Fig, 38, changes a UX socket to a 
WD11 socket. Used with AC47, SG4600, 

SG4700 and the StatikteBter. 

No. 955PT, Fig. 99, is used with SG4600, 
SG4700 and the Statiktester for connecting 
meter in series with plate circuit. 

No. 914JY, Fig. 13. is used with SG4700 
to test the second-plate current of *80 tubes. 

No. 9 44PTT, Fig. 100. is used with the 
Statiktester. Has external contacts for all 
elements of 4-prong tubes. 

No. 955PTT, Fig. 101, same as No. 944PTT 
except that it is for 5-prong tubes. 

No. 966PTT, Fig. 102. same as Nos. 944PTT 
and 955PTT except that it is for 6-prong 
tubes. 

No. 944PT, Fig. 103, is used with models 
SGI600, SG4700, and the Statiktester having 
split plate connection for headphones or meter. 

No. 972, Fig. 104, checks the Western Elec¬ 
tric 215A in the UX 1.1-volt socket of any 
llickok checker. 

Na-Ald Adapter* for Dayrad Testers 

No. 955PO, Fig. 105, used with HR and 
8-80 as output-meter adapter for pentode 
tubes. Connect AC. meter and 1, mf. con- 
Jenser in series with two leads from plate and 
*dus filament. 

No. 949, Fig. 106. is an output-meter 
ndapter for UX tubes. Uses condenser and 
meter as described for 95 5PO. 


No. 954DS, Fig. 107, changes the UY plug 
to a UX plug. Used with H-180, HR and 
8-80. 

No. 965KHGD. Fig. 108, checks the 55, 57 
and 58 tubes in the Dayrad ”L” checker with 
serial numbers 27450 and up. 

No. 955KHH. Fig. 109, checks the 56 tube in 
the Dayrad ”L** checkers with serial numbers 
27450 and up. 

Na-Ald Adapters for Readrite Equipment 

No. 965DDT, Fig. 110, is used with Readrite 
models 15, 245, and 245A analyzers to enable 
analysis of 6-prong tube circuits to be made. 

No. 975DDT, Fig. Ill, is a twin adapter for 
use with Readrite models 15. 245, and 245A 
analyzers for the analysis of 7-prong tube cir¬ 
cuits. 

Miscellaneous Adapters 

No. 973. Fig. 112, permit* the testing of the 
215A tubes in any set analyzer. Attach to test 
plug. 

No. 944PLS used in connection with No. 
944PLC to test the circuits of the 866 tube if 
set analyzer incorporates meter which will 
measure the current and voltage of this tube. 
See Figs. 113 for the No. 944 PLS and 114 for 
the No. 944PI.C. 

No, 5()UY, Fig. 115, is an adapter for testing 
50-watt tubes. Attach to UY test plug. 

No. UY50, Fig. 116. name as BOUY except that 
it fits the UY socket of tester. 

No. 50UX, Fig. 117, is an adapter for testing 
59-watt tubes. Attach to UX test plug. 

No. UX50, Fig. 118. same as 50UX except it 
fits UX tester socket. 

The writer has done considerable research 
work in getting together this list of adapters. 
We have tried carefully to eliminate errors. 
Errors are bound to creep into a work of this 
kind despite all efforts to keep them out. The 
writer will appreciate any reader of this mag¬ 
azine calling to his attention any errors which 
are noticed. By doing this, the reader will be 
helping others and will make it possible to keep 
this list up to date. 


A 1-TUBE LOUDSPEAKER SET 

(Continued from page 442) 


fore, the two end sections measure 50 ohms 
ouch). A detail of the resistor-rectifier 
mounting is Fig. 2C. Holes in one end and the 
top of the aluminum chassis provide ventila¬ 
tion. 

The antenna connects to the end of the 
primary of Ll which is furthest from the 
adjacent secondary; the far end of the sec¬ 
ondary (adjacent to the tickler coil) connects 
to the control-grid cap of the tube. This 
tuner is made on a celluloid form 2 Vfe ins. in 
dia. The primary has 75 turns of wire (wind¬ 
ing space, 1-ft ins.) spaced A in. from the 
secondary; secondary, 16 turns (winding space 
9/32 ins.) ; tickler, GO turns (winding space 
2 5/32 ins.), 1 J 4 ins. in dia. Tap the secondary 
20 turns from the grid end, by carefully pushing 
the turn inward and cleaning it for connection. 
Home-made R.F. transformers in lieu of R.F.T. 
are unsatisfactory as it is not possible to obtain 
the ”R.F. iron” required for the core. 

Any convenient antenna may be used. Do 
not use a ground!: resistors R2. R3, R4 take 
care of this. Touching a ground lead to the 
aluminum chassis will "blow the works.** In 
rare instances it may be desirable to use an 
external ground, provided a 1 mf. condenser 
is connected in series with the ground lead. 
Be sure the antenna does not touch the 
ground. (Some experimenters prefer to con¬ 
nect a .1-mf. condenser in series with the 
antenna post and the primary of Ll, as shown 
dotted, aB a safety measure: a smaller ca¬ 
pacity is not recommended as this condenser 
must also pass A.F. when a phono, pickup is 
connected inti* the circuit.) 

An interesting variation of this circuit, as 
a short-wave receiver, is described in detail in 
the January, 1933, issue of Short Wave Craft 
magazine. 

List of Parts 

One Hammarlund type MC-325M variable con¬ 
denser, 320 mmf.. Cl; 


One Gen-Win 3-Circuit Tuner, for 320 mmf. 
condenser, Ll ; 

One Jefferson 5 to 1 type Star A.F. trans¬ 
former, T; 

One Dubilier Screen-Grid Duratran. R.F.T.; 

One Micamold 500 mmf. fixed condenser, C2: 

One Micamold .006-mf. fixed condenser, C3; 

One Micamold 250 mmf. fixed condenser. C4; 

One Aerovox 25 mf., 50 V. dry-electrolytic 
condenser, type PR50-25, C5; 

Two Concourse type V-8, 8 mf. dry-electro¬ 
lytic condensers. C6, C7; 

One Lynch Metallized resistor, 2,500 ohmB, 
1 W., R1 ; 

Two Electrad type B1 resistors, 100 ohms, 25 
W., R2, R3; 

One Electrad type C2 resistor, 200 ohms, 50 
W.. R4 : 

One Kenyon 30 hy. filter choke, type KC-350, 
Ch.: 

One Sun I.F. choke, R.F.C.: 

One Pair R. T. Co. type Express Featherweight 
headphones, 2.000 ohms. 

One R.T. Co. S.P.D.T. toggle switch, Sw.: 

One Littlefuse type 1037 fusible cap, 1*.: 

Two Littlefuse % -A. fuses; 

One Sylvania type 85 tube, V; 

One Na-ald 6-prong wafer socket for V; 

One Wright-DeCoster bridge-connected dry- 
disc rectifier, type 217; 

One Blan type KK knobs, for *4-in. shaft 
(one 1 in. in dia.; one. 1% ins. in dia.) ; 

One Blan aluminum chassis, (P/fcxll %x I't'in. 
thick ; 

One Blan aluminum strip, in. thick 

(mounting for socket of V ) ; 

Two Blan aluminum strips, 2%xl V&x & -in. 
(for rectifier-resistor unit); 

One R. T. Co. twin-conductor No. 18 lamp- 
cord, 5 ft. long; 

Two threaded brass rods, 4 Vs ins. long, 8-32 
thread ; 

One R. T. Co. carrying case, size 9Vfcx6Hx4 
ins. (inside dimensions). 


i-SERVICEMEX-i 
VOVJ NEED THIS! 

Complete Kit of Parts 
for IS’ew METERLESS 
Tube Tester 

Ttii* tulx> checker when built according to instruction* 
will test 20 types of tut>es, including the new 6-prong 
duplex Diode, Tri- 
«ili' Tubes (Type 
55). 

Complete kit of 
harts for the Me- 
tcrlesH Tnl*e Teat- 
er. including 
drilled hunel. 



SPECIAL AT 


DeFOREST TUBES 

Look At these price*—alt perfect 


400- A. 

401- A. 

412-A. 

422 . 

$2.00 

.38 

.75 

1.50 

428 . . 

430 . 

445 . 

446 . 

.75 

424-A. 

.80 

447. 

451 . 

.80 

430 . . . 

, .80 

456 . 

457 . 


431. 

.80 

458. 

,.. .80 

432. 

1.15 

471-A. .. 

.45 

433 . 

1.38 

480. 

.. . .50 

435 . 

. .80 

482. 

... .53 

436 . 

1.38 

566 H. rec . 


437 . 

.88 

510 15w. 

3.95 

41(1-81. 

. 1.95 

503-A*11-45.. . . 

. . .14.45 

450 

.2.50 



6 MF. 

-600 VOLT 

FILTER BLOCK 


This neat unit contains 1—4 mf. 
And 1—2 mf. filter section, both at 
600 volts D.C. working voltage. 
Put up in a neat metal shield can, 
provided with mounting flange* 
and convenient soldering lug-. 
Excellent for replacement and Con¬ 
structional work. May also be had 
with wire leads for 8ul»- panel 
Mounting. Measures 5* high $ 1.10 



x 2\ m wide x 3^' deep . . . ' 


KENYON REPLACEMENT POWER 
TRANSFORMERS 

Provided with universal mount¬ 
ing lii rackets and convenient 
soldering lugs, propcily identi¬ 
fied. 3 types available: 

Type KR-1. High voltage, 
700 vnlm ct.. 125 MA; 5 volts. 
2 amp; 2H volt* ct.. 3 
amp.; 2^ volts, ct.CO iC 
10^ amp.. 

Type KR-2. High voltage, 
580 volts ct,. 85 MA: 5 volts, 

_ 2 amp.; 1 ^ volts. 4.2 JO 4ft 

amp.: 2.5 et., 1.75 amP.: 5 volts, ct.. 1.5 amp.. 

Type KR-3. High voltage. 650 volts, ct. 60 MA; 5 
volts. 2 amp.; 2.5 volts, ct, 1.5 amp.; 2.5 CO A A 
volts, ct. 8.5 H.np. 



THORDARSON PLATE TRANSFORMER 
Type 11.11. 

Thl.* transformer may l*e used as a 
replacement in receivers where the 
high voltage winding has become 
shorted or burnt-up. Merely leave 
the old transformer there, mount 
the new one. und you're all set to 
operate once more. Comprises cen¬ 
ter tapped high-voltage winding of __J| 

285 volts cither wide of CT. and 
tapped primary to Hero in miniate line 
voltages from t*5 to 115 volt*. Ex¬ 
cellent replacement transformer for 
Majestic 8ut*cr H and other H Eliminators using 
Ratheon tul*e. Electrostatically shield.Cl OC 
Ship, wt., 4 lh«. U*t Price. $8.00. 




R.C.A. 30 HENRY CHOKE 


Genuine RCA 30 Henry Ch.jke. 
capable of Passing 125 mils 
without heating. DC. resistance 
200 ohm.*. For replacements 
in all RC'A-Victor receivers 
as well as for constructional 
and experimental work. May 
be used in all type* of filter 
circuits, for P. A. system*, am¬ 
plifier. radio receiver*, etc. 
Measures 3H* high x 3' wide x 
2 *i' deep. Sold in original 
factory containers. 

Ship, wt . 4 lbs. 4 


Mail Orders Filled Same Day. 10% cash 
must accompany all C. O. D. Orders . 



1 Itwfkmut of HtBKJ- 

45D Vesey Street New York, N. Y. 
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is now complete! 


Presented on this page are the new 
books of the RADIO-CRAFT LI¬ 
BRARY—the most complete and au¬ 
thentic set of volumes treating indi¬ 
vidually, important divisions of radio. 
Each book has been designed to give 
radio men the opportunity to specialize 
in one or more of the popular branches 
of the industry. The material con¬ 


tained in these books will increase your 
knowledge; you will find them a real 
help in your work and they will con¬ 
tribute to your money earning capac¬ 
ity. Read these books during your 
spare time at home. 

The authors of these books are well- 
known to everybody. Each one is an 
expert radio man; an authority on the 


subject—each is thoroughly familiar 
with the field which he represents. 

This is perhaps the first real oppor¬ 
tunity that you have ever had to build 
a radio library of books that are au¬ 
thentic, right-up-to-the-minute and 
written so that they are easily digested 
and clearly understood. Mail coupon 
below for your books. 


TO THE RIGHT 
WILL BE FOUND 
A SHORT RESUME 
OF EACH BOOK 



Book No. I 

RADIO SET 
ANALYZERS 

And How To Use Them 

With Full Instructions and De¬ 
scriptions of Set Analyzers. 
Tube Checkers. Oscillators. Etc. 

By L. VAN DER MEL 

This hook explains thoroughly 
the operation of set analyzers, 
tube checkers, oscillators ami 
oilier testing cnulhinent. For 
every radio man this hook is ex¬ 
tremely helpful. It covers every 
hhase of testing and glvt»> you 
valuable short rut-.: completely 
Illustrated with photographs and 
diagrams to facilitate the use of 
modern testers. 


Book No. 2 

MODERN VACUUM 
TUBES 

And How They Work 

With complete Technical Data on 

All Standard and Many Special 

Tubes 

By ROBERT HERTZBERC 

MODERN VAC 1* I’M TIDES 
describes the fundamental elec¬ 
tron theory which Is the basis of 
all vacuum tube operation, and 
goes progressively from the sim¬ 
plest two-element tubes right up 
to the latest pentodes and thyra- 
trons. It Is written In clear, 
simple language and is devoid of 
the mathematics which is usually 
so confusing. Valuable riferenre 
charts anil characteristic curves 
of standard and special tuhe3 are 
to be found, also diagrams of 
sockets and pin connections. 


Book No. 3 

THE SUPERHETER¬ 
ODYNE BOOK 

All About Superheterodynes 

How They Work. How to Build 
and How to Service Them 

By CLYDE FITCH 

There Is no more fascinating a 
subject In the large array of radio 
circuits than the famous auper- 
heterodyne circuit. Whether you 
nre a Service Man or experiment¬ 
er. first-hand knowledge almut the 
construction of superheterodyne re¬ 
ceivers D very Important. The 
book on Superheterodynes gives 
underlying principles of their con¬ 
struction. right from the very first 
j>et made. 


Book No. 4 

MODERN RADIO 
HOOK-UPS 

The Best Radio Circuits 

A Complete Compendium ol the 
Most Important Experimental 
and Custombuilt Receivers 

By R. D WASHBURNE 

It is fascinating to the experi¬ 
menter. or even to the up-lo-d.ite 
Service Man. to take a < nimncrrlnl 
ret and tu change it into one us- 
ing a famous hookup that Is not 
found in any manufactured set. 
Many excellent circuits have nev¬ 
er been commercialized, hut lim¬ 
ited only to homeset builders. 
Tlmusands of these popular cir¬ 
cuits have been requested from 
lime to time, and in lids hook 
we have included over 150 clr- 
. ult*. which Include the famous 
Perldyne. Cash-llox A.C. -D.C. 
Set and other-.. 


Book No. 5 

HOW TO BECOME A 
RADIO SERVICE MAN 

How to Get Started end How to 
Make Money in Radio Servicing 

By LOUIS MARTIN 

The ambition of many men In 
radio today U to become a first- 
grade Service Man. It Is not as 
difficult as one might believe, hut 
it cannot be done In a few short 
months. Following very carefully 
the advice of Mr. Martin, who 
has dealt with the problems of 
thousands of Service Men. this 
hook deals very carefully with the 
essential stages in the prepara¬ 
tion for qualifying as a Service 
Man. 


Book No. 6 

BRINGING ELECTRIC 
SETS UP TO DATE 

With Pentodes, Multi-Mus. Dy¬ 
namic Speakers—Complete In¬ 
formation How to Modernize 
A. C.. D. C. and Battery Oper¬ 
ated Receivers 

By CLIFFORD E. DENTON 

In thlf country there are over 
ten million electrically operated 
receivers that could he modern¬ 
ized—by placing In them new type 
tubes, new speaker equipment and 
other modern Improvements. This 
business of improving old sets 
can go to the experimenters and 
Service Men If they will quickly 
jump into action. 

Read In this book hv Mr. Den¬ 
ton. how ea-dly you can modern¬ 
ize anv obsolete set, and with 
little additional costa. 


Clip Coupon and Mail Today! 
-- 


GERNSBACK PUBLICATIONS, INC., 96-98 Park Place. New York, N. Y. 

1 have circled below the numbers of hooks in the RADIO-CUAFT LIBRARY, which >ou 
are to send me. and have deducted 20 % for ordering five (5) books or more. I have Included 
my remittance in full, at the price of 50c each, when less than five books are ordered. 

The amount of my remittance is........(Stamps, checks or money orders accepted.) 

Circle numbers wanted: 123456789 


N j me 


Address 


City 


State ...IlC-l -33 
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Book No. 7 

RADIO KINKS AND 
WRINKLES 

For Service Men and Experi¬ 
menters 

A Complete Compendium on the 

Latest Radio Short-Cuts and 

Money-Savers 

By C. W. PALMER 

If often become# necc.-sary for 
experimenter-* and Service Men to 
'.ill upon their memory for some 
short cut or radio wrinkle that 
will solve a Problem quickly. In 
business, ‘’.short cuts" mean time 
and money saved, and to the Serv¬ 
ice Man "time saved" means 
money earned. 

Thl, hook is a compilation of 
Important radio kinks and wrin¬ 
kles and discuses only such Hems 
as are constantly used today. 


Book No. 8 

RADIO QUESTIONS 
AND ANSWERS 

A Selection of the Most Impor¬ 
tant of 5.000 Questions Submit¬ 
ted by Radio Men During the 
Course of One Year 

By R. D. WASHBURNE 

There have been collected a wide 
variety of questions which have 
come inio our editorial offices dur¬ 
ing the past two years, and only 
those whose answers would benefit 
the majority of men engaged tn 
radio have been Incorporated in 
this amazing question and an¬ 
swer book. A tremendously long 
list of topics is treated. 


Book No. 10 

HOME RECORDING 
AND ALL ABOUT IT 

A Complete Treatise on Instan¬ 
taneous Recordings, Micro¬ 
phones, Recorders. Amplifiers, 
Commercial Machines. Serv¬ 
icing. etc. 

By GEORGE J. SALIBA 

If there Is one subject that 
D fa-n-hi.it ing to every radio 
man. it is that of Home Re¬ 
cording Of course, this volume 
Is not all on ’'Home" record¬ 
ing. lint the information con¬ 
tained therein is important to 
commercial radio men. studio 
operators, engineers and others 
Interested in this phase of ra¬ 
dio. 

The art of recording ar.d re¬ 
producing broadcast selections is 
becoming more Ini port .int every 
day to radio men. experiment¬ 
ers and Service Men. Kquib- 
ping dance halls, auditoriums, 
churches, restaurant# and home# 
with public address systems and 
amplifiers brings many extra 
dollars and often an excellent 
Income. 


BIG 

DISCOUNT 

OFFERED 


In order to make It possible 
for everyone to buy these books, 
the fifty (50) cent rrice ha# 
been made uniform for all vol¬ 
umes. You can buy these books 
separately, hut you should take 
advantage of our special offer: 



Book No. 9 

AUTOMOBILE RADIO 
AND SERVICING 

A Complete Treatise on the Sub¬ 
ject Covering AH Phase# from 
Installing to Servieing and 
Maintenance 

By LOUIS MARTIN 

Automobile radios arc up and 
coming, atid someone has to serv¬ 
ice them properly. It therefore 
behooves you to read this im¬ 
mensely important new hook on 
the art of Automobile Radio. The 
hook Is concise, anil full of illus¬ 
trations. photographs, diagrams 
and hookups. 

A few of the really interesting 
chapters: Introduction: Automo¬ 

tive Radio installations: Complete 
Descriptions of Commercial Auto¬ 
motive Receivers: Servicing Auto¬ 
motive Receivers; The ignition 
System; General Service Consider¬ 
ations; Effects of Temperature on 
Cower Supply: Conclusion. 


When Five (5) Books 
or More Are Ordered 
Deduct 20% 
from Your Remittance 

Simply fill in the coupon be¬ 
low. and mall it to us together 
with your remittance. Checks, 
stamps or money order# accepted. 

ALL BOOKS 
UNIFORM 

The hooks In the new RAPlO- 
CKAKT LIBRARY are all 
strictly up-to-date, and wTitten 
by men who know their sub¬ 
jects. The volumes are all 
uniform size, 6x9 inches, and 
contain on an average of 50 to 
1 -0 illustrations. Each book 
is printed on fine book paper, 
and no expense has been spared 
to make it an outstanding value, 
for its editorial contents as well 
as from the mechanical stand- 
| point. 
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An Amazing Buy! 


The name 

STROMBERG' 

CARLSON 

assures you of 
getting only the 
finest in radio. 



Exceptional 

Value! 

As fine a pickup 
as has ever been 
made. This is 
being offered to 
you at an unusu* 
ally low price. 


There is 


nothing finer than a Strom berg-Carlson 


Here is a phonograph pickup that will meet the 
requirements of the most discriminating. Made 
by a firm that is well known for high quality and 
well designed instruments. The tone arm is bal¬ 
anced for light needle pressure. A well designed 
input transformer, 20 foot cord, pickup plug and 


volume control complete the assembly. Tone 
quality unsurpassed. Thousands in use in the 
best installations. This pickup can be used for 
home recording due to its low impedance. (200 
ohms). 


R. C. A. Magnetic Speaker Chassis 



This chassis is the identical one 
Used in the R.C.A. Model 100A 
and 100B Speakers, WHICH LIST 
FOR AS HIGH AS $35.00. Note 
built-in OUTPUT TRANSFORM¬ 
ER—permits use of 450 volts, 
without distortion, rattling or 
blasting. GENEROUS OVER¬ 
SIZED MAGNETS. The thick 
armature is ACCURATELY CEN¬ 
TERED. The STURDY METAL 
FRAME IS LINED WITH A 
SPECIAL SELF-BAFFLING 
FABRIC, greatly improving acous¬ 
tic properties of this sensational 
speaker! NOTE THE CORRU¬ 
GATED SURFACE OF THE CONE. AN EXCLU¬ 
SIVE FEATURE—ENHANCES PERFECT TON¬ 
AL REPRODUCTION QUALITIES CONSIDER¬ 
ABLY: MOST COMPACTLY MADE: 9 inches 
OUTSIDE DI \METER, 4% INCHES C 

DEEP OVER ALL. Your Price ^*>-**^ 


PRIME A. C. MOTOR 


For 1 10 Volts 50-60 cycle A. C. 



A sturdy *» 

owerful com- 
act heavy 
ity motor of 
ie self-starting induc- 
on type. Will not set 
f» disturbing noises in 
\y receiver. Equipped 
ith large bearing sur- 
ces to provide ade- ... _ . . . . 

late support and to insure long life. Quick start- 
g ull speed is attained instantly. Comes ready 
> ’mount with turntable, mounting °“ r 
ate. on-ofT switch and speed control 


FARR AND INDUCTOR 
DYNAMICS 

Used on A.C., D.C., and 
Battery Sets with Equal Re¬ 
sults. 

9" Model $ 5.95 
12" Model $ 6.95 



POWERTONE 

Battery Operated 
Short Wave Receiver 


T 

W 

O 

V 

o 

L 

T 


T 

V 

B 

E 

S 



CON¬ 

DENSER 


I5T045 +5T050 90T0150 J50T0200 


MUIRS 


Mims 


—15 TO ZOO METERS 


YES, stronger than ever, so do we voice our 
and countless other opinions on this remarkable 
shortwave battery operated receiver. Faster than 
ever in sales volume, for the public has caught 
up with us in voicing their enthusiasm on results 
with this receiver. Never before has reception 
such as this been available on any two or three 
tube battery operated shortwave set. 


The use of the new two volt, air cell, tubes in¬ 
crease reception sensitivity, and selectivity, fur¬ 
thermore, current consumption is kept at a 
minimum. Provisions are made within the re¬ 
ceiver to reduce three volts that dry cells can 
be utilized. 

The set itself is made up of the best parts 
available including a Hnmmarlund condenser for 
tuning purposes. The parts are sturdily mounted 
on a metal base, which in turn is placed into a 
a beautiful crackle finished metal cabinet to com¬ 
pletely shield its entire contents. 

A set of four plug-in coils is furnished with the 
receiver and cover from 11 to 200 meters. 

Truly does this set earn the statement "Round 
the World Reception." 


Set of batteries, $2.25 
Set of R. C. A. licensed 
tubes, $2.50 


$ 



95 

WITH 

COILS 


Victor Hand Microphone 


Used with Victor R. 
E.-57 and R.C.A. 86 
H o m e Recording 
Combinations 

A single-button Micro¬ 
phone fine for home re* 
cording and amateur 
broadcasting. 100 ohm 
button. Operates from a 
lVi v. dry cetl and draws 
10 mils. Gun metal finish, 
equipped with 5 ft. cord. 

Y our Price $2.45 



MP D. C. MOTOR 



These motors are absolutely noise¬ 
less. Built as only motor manufac¬ 
turers could know how, they are an 
epitome of phonograph manufacture. 
The ideal motor to use for recording. 
They have ample power to operate 
any recorder head. Completely equipped 
with speed regulator, cord and attach¬ 
ment plug, and a 12" turntable to take 
any size record. QC 

Your Price ^ J 

BANQUET 
MIKE STAND 

Extends from 18 to 30 
inches. The ring will fit 
any standard size micro¬ 
phone. Due to a limited 
supply we advise you to 
get one at this low price. 

Your Price $3*50 



All offers are F. O B. New York, and subject to prior sale. Terms: A deposit of 20% is required with every order. Balance 
may be paid on delivery. Or, deduct 2% if full amount is sent with order. 


GRENPARK CO., Dept.n.c. 


245 GREENWICH STREET, 
NEW YORK, N.Y. 
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SEND NO 
MON E1-- 


Clip and mail to us the coupon below. We will send 
you either one or both books through the Express 
Company for your inspection. You have the privilege 
of keeping or returning them. 





not one of the diagrams published in volume 

NUMBER r OF THE OFFICIAL RADIO SERVICE MANUAL 
IS REPEATED IN VOLUME NUMBER ll. 


Milre** a—-.-- .... -i- ! 

( ! tt> State — | 

_____1 


W till these Radio Manuals in your files you can always 
have on hand a complete set of all Radio diagrams 


These two volumes of the OFFICIAL RADIO SKRV1CE MANUAL give you a 
most complete set of circuit diagrams ever published for the Radio Industry. 
Every Radio Service Man and Dealer should have them available for immediate 
use in his business. Professional set-builders and amateurs will find them in¬ 
structive and helpful. 


Name 


Volume 1, 1931 Edition 


Volume II, 1932 Edition 


Briefly outlined below are the "high spots" 
that are to be found in the 1931 Manual— 
the first complete radio service manual ever 
to be published. Over twenty-seven thou¬ 
sand copies of this edition were sold to 
members of the radio industry. This as¬ 
sures you of its importance to those engaged 
in radio and how valuable it is to them. 

Partial Contents 

Wiring diagrams of radio sets manufactured 
since 1927, and many earlier ones of which 
there is no record elsewhere. 

650 pages of radio-servicing material. 
Complete course on servicing for Radio 
Service Men, dealers, manufacturers, jobbers, 
set builders and amateurs. 

(Here are but a few of the subjects covered 
in the special course of instruction.) 
Amplifiers Power-Supply Systems 

Antennae Radio Phonograph 

Automotive Radio Equipment 
Condensers Resistors 

Detectors Short-Wave Sets 

Eliminators Speakers 

Meters Tubes 

$4.50 Complete with Supplements 

650 PAGES 

(Complete with Supplements) 

Over 7,500 Diagrams, Charts 
and Illustrations 


CLIP COUPON AND MAIL TODAY! 


GERNSBACK PUBLICATIONS, In©. lie-1-33 

96-98 Park Place. New York. N. Y. 

Please send me for PIIKK tlie books I have < hri-ked 

below. I understand I may examine them earefully. and -.lioulil * 
deride to keep them. I will pay the full <nst. plus the few rent* for 
carrying charge*. This otter h good only In the l .8.A. 
f ] Volume I. 1 !*31 Manual, with Supplement, $4.36. 

[ 1 Volume II. 1932 Manual, with Supplements to be mailed Free 
every 60 days. $3.00 
f ] BOTH BOOKS FOR $9.00. 


Flexible 
Looseleaf 
Binder , 

9 x 12 inches . 


Get Supplements FREE with the 
NEW 1932 MANUAL 

There is so much new material in this Manual, that 
a Service Man or dealer would be lost without it 
when called to service a set. Information about new 
models which have been on the market only a 
short time are contained in this book. The 1932 
Manual makes the service kit complete. 

The 1932 Manual contains a Full Radio Service 
Guide Lnd a Complete Directory of all 1931-1932 
Radio Diagrams, also models of older design. Every¬ 
one in the Radio business should have a copy. Send 
for yours today ! 

Partial Contents of Volume II 

A step-by-step analysis in servicing a receiver which 
embodies in its design every possible combination of 
modern radio practice; it is fully illustrated and 
thoroughly explained. It is the greatest contribu¬ 
tion to the radio service field. 

| Chart showing the operation of ail types of vacuum 
tubes, whether new, old or obsolete. An exclusive 
resume of the uses of the Pentode and Variable-Mu 
lubes and their characteristics. 

Complete discussion of the superheterodyne and its 
inherent peculiarities. Also a special chapter on 
tools used on superheterodyne circuits. Schematic 
diagrams and circuits complete with color codings. 
Important chanters on commercial aircraft radio 
equipment; new data on commercial short-wave re¬ 
ceivers and converters. 

Servicing and installation of public address systems 
and talking machine equipment. 

Standardized color-codings for resistors. 

Operation of old and new testing equipment; tube 
volt-meters, output meters, oscillators and aligning 
toots. 

A full section on Midget radios—their design, cir¬ 
cuits, and types. How to service them most eco¬ 
nomically. 

Hundreds of schematic diagrams of older radio re¬ 
ceivers w’hich have never been published. 

Blank pages for recording notes, diagrams and 
sketches; these pages are transferable to any part of 
the book. 

COUPON PAGE FOR FREE QUESTIONS AND 
ANSWERS. 

$5.00 Complete with Supplements 

OVER 1,000 PAGES 

(Including Supplements) 

Over 2,000 Diagrams , Charts 
and Illustrations 
Flexible , Looseleaf Binder, 

9 x 12 inches . 
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JANUARY SPECIALS!! 

1 7 VERY month we list on this page certain STAR 
4 NOT LISTED IN OUR CATALOG The** * 


m _ _ _ - items, which are 

NOT LISTED IN OUR CATALOG. These are all specials of which 
the quantities on hand are not sufficient to catalog them. Once sold out, 
no more can be had. First come, first served. ORDER NOW, TODAY. 


STOP SHOPPING. The lowest prices are right on this page. No one 
undersells us. We meet any price on ANY NEW Merchandise, Order 
direct from this page and save money. 100% satisfaction on every trans¬ 
action. Take advantage of these special offers. ORDER NOW, TODAY. 


FREE Analyzer 
Book 


IMPROVED READRITE MODEL 710 ANALYZER 

TESTS LATEST TYPE 6 AND 7 PRONG TUBES 

EIGHT METER SCALES AVAILABLE 

The "Miklrl 7111“ L itn cvlremely 
compart device. The out>iile ti i men - 
»iiiiK of the carry!up nue are only 
1U\ by 1% by 3% mriio. Tlu* analy¬ 
zer <ontain< a D.C. voltmeter, an A.C. 
vnltiiii'tiT arid a Ini 111 ainiiiel «*r. The 
l>f. voltmeter lias three ramie.c 0 to 
HU; U t(. 2iHl; ami It to dill! volU. 

The A.f. volt m Hit has also three 
ranges: o to In; u to 1 10: and i> to 
7nil volt<. The rntlti mini dvr has mo 
rank"*': one for 20-mill reading and 
the otlier for luo-mill This variety of 
ranges makes it possible to test every 
conceivable radio circuit; high vn’tage 
M*ioml.irie< of hotter transformers, 
rurient drain of all radio tube*, in- 
eludtnp the hitch luwer 250 and 210 
tUlies. rb . 

CONVENIENT SELECTOR SWITCH—The Instrument U equipped with a slx- 
pO'Itlon t>i~i><>lar >elntor 'ttltih; by mean-, of \\hl»h readings may lie c.btainru or 
'C - ' volt<. r*‘ volts reversed. *K" volt-. “K“ volts rover-cd. plate voltage, and 

screen-grid soltutfe. A 4 l 2 volt battery l< su,.idled with the analyzer, to provide 
T" Idas, for grid It-U. eontmuity teds. etc 1 . 

TESTS PENTODES—"MULTI-MUS" '57’s and 'SB's—and 80 RECTIFIERS 

There are twi. .mkris on the panel of the analvzer, one for four-prong tubes and 
tlu* other for the-prong tnlies. Th«re L a "grbl-te^l" pUsh-liiitlon. l*ln jack' are 
available for the individual lue ol' all meter-, evt.-rtially. in every range. There Is a screen-grid Min 
jack, and there are two pin jacks for connecting the evtcrnal battery. A two-way toggle switch con¬ 
trols tiie te-ink circuit for either regular or peniode tube. ItoMi rdates of tin- ‘80-tyiie reetiHer may be 
tested by Use of a -jie. ial adapter fund-bed. Kharis an- provided for mea-nrlng re-i-tan.-es and raparlties. 
The Analyze r Is fnrnU.ed eomplele with te.t leads. ennneetin<: cable-, lturKess I-volt battery, several 
battery Uvds. I'Y to t‘X adapter. 'SO rectifier aduider ami resistance ami eapaeity charts. Shipping 
weight, H IP. 

Model 710 Analvzer, List Price, $35, 

YOUR PRICE 



READRITE COMBINATION 
TEST INSTRUMENTS 

No. 
407- 
710 



tiun*. phot..graph* mu) 
grnt.it. ..| till ennjiiif-rii.il *et .») 

ami imtere. A Real Book. 


WV takr plejL*- 
urp it) offer¬ 
ing with any 
test in Air u- 
iii,-iit rin i hia 

imc<> — AB¬ 
SOLUTELY 
FREE OF 
CHARGE— 

thi' Utrit ra¬ 
il lo publlrn- 
llon t.i mine 
off l he prraa. 

“Radio Set 
Analyzers*' 

l'on lain* de- 
ttil.-.l •!< m rlt>- 
, ir-uit d.»- 



Complete Portable Laboratories 

Fur the first time In the history of radio, 
lomplete portable ted lug equipment Is being 
sold in the low-priced meter flc.d. Every eon 
ceivalde test net r^ary for radio, television and 
general eleetrbal work nuy be nude with either 
uf these two units. The H>*;-710 instrument 
combines In a single ea-e. 21“ x 14“ x 1 x /g' t 
the No. 4ud Tube Tester anil the No. 710 Set 
Analyzer. Every radio tube that baa so far hcen 
brought out "an easily be tested by either of 
these two outfits. 


$14.70 


Four Models are available in following combinations: 
No. 406-710 Tube Tester and *QQ AC\ 

No. 407-710 Tube Tester J2 34 

50.00 
52.92 


and Set Analyzer .. 

No. 576 Tube Tester—Set Analyzer— 

Oseillator .-.-. 

No. 577 Tube Tester—Tube-Short Tester- 
Sot-Analyzer—Oscillator 



UNIVERSAL 
MULTIDAPTER 
Tests All the Latest As 
Well As Future Tubes 

Hernia a unir w Inch e\*-ry aervlce- 
nittn ili'iuKi li.ur "R hand. 

h lean adalner w hirh c*mpl*U*'ly 
inoilvrnlx^n olil or olwilrl* tlihe 
ehi-ek«ra and ailnlVirr, by enntilnlC 
ilipni to tent not only ihi* ni.i*i; of 
ii< w mh-#. but t u Ih-a which will be 
- lorihponuiL* ill the future an »,'ll. 

BF TESTS all thr nc« tub. * inrluu 

fag tvpp* JO-33 3U-4I 4-'-S3-4tt-47 
x -t=r**» c _ 55-57 SM-G4 »2-&3-89 and *ec- 

oiid pl.*tr of till. fie. 

The MultidaPter combine* mao> ad iptera ift i.ne. loU need 
Only One Mult id'll ter but without It you need many udaptcra 
The Miiltid.il'" r m » f'. riJ. tmd ivpr of adapter h* proi taion 
is niiule for tf at lint nil nrw tub*'* th.it »ni*hl h»- brought mil m the 
future i» < it In r of i he A. 5. t> ..r 7 |.r«n« Ul.r*. It will be up 
to d.itn 111 the futu-e »» w.ll aa the iinaent time. 

Ai.illuhle m t».' til.,dele one which id UK directly into elrher 
the tube b-Ati'f or xml 'nr all.! the (tiher wrhich ha* no exlenaton 
jdu*. I’aed in rooncruon w »»h »u< li mat ru merit* which do not 
h.i\ e enough room for I'tucemx *n thr Mdapter directly . Loin- 
plete inatruction* tor uainz lh» adapter arc lurmihcd fre« with 

No. 203 Multidapter with attached Plug 7^ 

YOUR PRICE 

No 204 Multidapter with Extension Plug O QC 
YOUR PRICE 


JUST OFF THE PRESS 



FREE 


& 

WCUfiGAM m .-. J 
F08 UM) WMCMM 
tADlOTPlClANS 
fiACHO Dt ALtOS 
uc 


Over 100 New Hook-Ups, 
Etc. 1000 Illustrations. 


RADIO AND SHORT 
WAVE TREATISE 

The new Winter. 1933 edition of our Radio 
and Short-Wave Treatise. No. 2t* hn* juat 
come off the preaa IOO SOlW pAE** Of 

useful information radio item*, dia¬ 
grams and Illustrations. Ihasiiivelj ihe 
e real cat i..wl m jri NOT JUST 
ANOTHER CATALOG. Cunixinaa 

Ittruc eiptori.il wrtion with valuable in¬ 
fortunium not found anywhere elec. Special 
consideration h;ta lt*-en *iven to the radio 
bettinner in thi* iaauc Anion* the new 
technical Information hated ate the follow* 
in*: 

HERE IS A PARTIAL LIST OF 
CONTENTS 

Fundamental Principles of Radio- 
Ohm's Law — Discussion ofJ New 
Tubes*—Conatructtng a • Tripie-Twin“ 
Amplifier—All about Superhetaro- 
dyrves—Eliminating Man»Mad« 
Static—Constructing a Two-Tuba 
Short-Wave •Globe-Trotter*' Re¬ 
ceiver— *3.OO Prize Suggestions— 
Radio Kinks, etc., etc. 

WRITE TODAY. Enclose 4 
cents for postage. Treatise 
sent by return .mail- 


Franklin A. B. C. Power Transformer 

70 Watts 

Make money revamping 
the old battery aet. Thin 
power transformer replace¬ 
ment HUpplieH “A,” “It - ' 
and potential)* for: one 
'27 (or MCreeii-grid ’24) six 
'2tt't*. two '71 A'h and one 
'80 rectifier: total current 
output of high-voltage 
winding at maximum out¬ 
put (ahoiil 200 volte) is 80 
uia. Iligh-vollage sec¬ 
ondary. filament winding fur *27 anil fur '71A'« arc 
eenter-tapix'd. May i»e used in any nuuilier of cornbi- 
nntinlls. .Suitable rexi.stors, a cull pic of 4-mf. filter 
con.lcnrcr^, two 30-henry chokes and by pass con- 
ilenders such a.s li^tiai in this catalog coiimlete line 
|x»wer pack. Size 3 *i x4 VjxT inches. Euilipped with 
soliiering lugs and full wiring directions. 

For 110-120 volts, 50-00 cycles. Shipping weight, 
Tibs, 

No. 1410— Franklin Transformer 
brackets. YOUR PRICE 




: 

Im 




$3.00 


★ Mershon Electrolytic Condensers 


Mirthnn Eli-rtrolyiic Cimdcnwr* maintain 
ilnir . h»m< t'TUtir* over wnlr__ ran**'* 
in tnnijrrutur*'. Hated at t<J volt* 
i m i k they an- rc.ommeii.leal f*>r filtering 
work and for f" |>a*airi* “< I>ii»b T.'.ii<tiiri» 
in \ K circuit*. .■»|«'cj.ill\ hia- rc^l).t..r* <*f 
ixiwer lube. Per inn Inirjicb-* in clmu- 
imtin* V f Hu<> Tin adiantngi * uf 

..pleb' hypuMin* in VF .irfuit* have 

||< « II ri'..lu- d blit lb.' ro*t uf high 
ctp.uitv I).|kt cumlciii--r» fin* l«'i'n »««' 
high. Now thill 'hi* I'flee 'ibetncb ha* 
Im-ch Himiiui**ii, th>*c uuit* *h**nld '►* u**'d 
*i-ni*ri>u*b V. mb fib Ui **iz* »■ a* lieied. 
Cnmnleif witfi in .uniing rmt anil luck 
wa*h*'r shipping wcighr* i»r) fr.un *t 
lb. to IH Its*. 

NO. 

2404 
2406 
2408 
2410 
2412 


Capacity 

4 -Inf. 
i -mf. 
s-inf. 
IH 

12-mt 




i : 

YOUR PRICE 
$0.45 
SO. 50 
^ $0.60 
$0.70 
$0.80 


ELIMINATES 

CROSS-TALK 


NOISE AND 


\ Lead-in 

WIRE 


J 


Mure than 75 per i-i'tit of the 
complaint* uf "ruiwv" and “in- 
Mclectn i** receiver* may 

efiminuli'il hv ... r<|ilncin« 

the i,Id. iin*fiai-lili d wire w|,i c h 
lend* Irom i he neriitl oti (he nsif 
III dir rmlhi ai(h thi* new 

tviie uf wire. Not e,nt\ dues it 
help to rh-rtr r«*fio noinc* but it 
make* the reo iu-r more ncjrr- 
• ive Kamlv iti*tnlle<i. The 
wire e'*ri* i* conn, rlerl between 
a* nil nil i he riwjf md antenna 
|v>*' on receiver The «mter *lii.'ld i* cnnnreb'd eiilier 
"» thi ground or lift "Moating' According to b* *t re- 
*'d»* E\i-rv Sert ice M m ehuidd i'.irrv at le i*t one 
Hhure roll of .Infilled wire in hi* a, r\icc kit. 

No. 1665. 50 Ft. Roll 

Shielded Lead-In Wire 

No. 1668. 100 Ft. Roll 

Shielded Lead-in Wire 


$ .85 
1.60 


it Kellogg Dynamic Push-Pull Out¬ 
put Transformer 


For *71 A, *45. 

The I'rimarv »f thi* out. 
pin trniudoTtnrr hft**un- 
Il*t|.i1l\ filgh lllilwdnnre. 
mtk.og it *.i.i.dde f..irail 
t v JM-* .if t llfo'. * The 
feeding into 


Tubes 


n d> n." 


Claliip l' 
hi to inatii 


oil of 


t holding 
n perfei t 
gli.jted III 


long lift without hr 
down. 8ue 3S * 



’ » 3^“. 8hili wt 3 H.h 


No.* 1462 Kellogg Push Pul I Out- CQ 

pu! Transformer. YOUR PRICE 


★ Rauland R-500 Audio 
Transformer 

High amplification 

factur comiiiaed with 
cxrrpt ionally uniform 
frptiiicncy response 
throughout the entire 
audio range makes this 
higli-grailcaudio traris- 
foriner suitable fur all 
types of A.I". amtiUfi- 
cation. Ratio—t<» 

1. I'riiliary resUtance 
—IMK 1 ohms: secon- 
tlary resistuuce—8.000 
ohms. Size 2 
% 3H # . Completely *hii.|ifed in a black enameled cane 
prm tiled with * mi. i hie mounting flange*. Equipped 
witli four convenient tcriiiinala. J-bip wL 4 Ibi. 

No. 1454 Rauland R-500 Audio 
Transformer. YOUR PRICE 



$0.95 


★ Donjfan 20 Henry Filter 
Choke 

Will Pass 60 Mils 

I> c u i g n c .1 
Itrilimrii.v h.r n- 
ili midget re¬ 
ceiver* a ii d 
l>or table am¬ 
plifiers when* 
spare is it ,i 
preittiuiii. Will 
safely pass till 
toil- I >. re¬ 
sistance. f50 oh ins. Measures 
l i i. # x2*x 2 , 4 *. >:<|Uioped witll tt 
w nli- mmtiiting )> aeket which arts 
as .1 eelui n|h« Id. Sturdllv i * tiHlfii, ted- 
will l.»a* md< hnltel . slop w .1 lbs. 

No. 1463 Oonoan 20 Henry 
Filter Choke 
YOUR PRICE 





$0.35 



★ 85 Millihenry Choke Coil 

This ehnkc coil is 
r e c ii in In r n tl c <1 for 
shi.rt-wave wtirk itim.- 
tnnch as its distriliiitetl 
■caparity is extremely* 
low. 11> natural period 
uf resonance docs not full within 
the broadcast hand- this bring a 
highly desirable fenture in as 
much ns it does not introduce* 
■'eut-iifT'’ disturbances. Consists 
of 190<i turns of helically wound 
enameled wire. Measures I 'n'ia 
diameter x ** * thick. 

No. 1681 85 Millihenry Choke 

Coil 

YOUR PRICE 


$0.12 


★ Crosley Double 30-Henry 

Filter Choke 

C'rosley lutrt 
number 4lWi2. 
A sili Vlr, eiitn- 
puct unit im-a- 
siiring 3 7 k* x 
2^' x 

r i iitltuiiiitig two 
Henry Kilter 
t la ike-, i* a r h 
rated at Hll mils. 
. \\ lieu connect¬ 

ed in parallel, a low resist ain't* high- 
eilrrciit filter eln*ke is availuhte for 
high Vf.ltage receivers and uimdtfiers. 
Fl.*ib|, l.'.iil* pn.ini.h lhr..nith tU.- b..in,iii 
of lh*'bri.w u rr «. kl. IiiuhIi for . oiu ••.dc,i j*,ih 
pincl wiring ship wt A lb- 

No. 1464 Crosley Double Henry 
Filter Choke 
YOUR PRICE 



$0.59 


★ Litz Wire for R. F. Work 
Excellent for Short-Wave Work 

This wire 



7 EnAHFLEO 
STRANDS 

lor S.W. and Hrosuhast. Tt. F. 
Coils Sold in 1 iMi ft. rulls 

Hhippim: weiglif 8 nz. _/ 

No. 1669 Litz Wire, 100 ft. 

YOUR PRICE $0.30 


Metallized Pigtail Resistors 

★ 




Values 
Clearly 
Marked 
on Each 
Unit 


Guaranteed rn 
rntuntidn their 
oh mage under 


I ib|r 


the follow ing sire*—all rated .«■ one wntr. 

3 nn h5u noo. soon 10 . 000 . i.'. 000 .a.su 

OUO \i t f.ist to t.ike iidvmil,*ge of this 
off, r. n„ the supply is limited. Sold md) 
ui Iota uf •» or mure. 

No. SP2226. 
sis tors 
YOUR 

PRICE__ 

12 for 60c. 


Metallized Re. 

NOW 

6c 

^ . “each 


WE ARE A WHOLESALE HOUSE AM) CAN¬ 
NOT ACCEPT ORDERS FOR LESS THAN $3.00. 

If (\ (). D. shipment is desired, please remit 20% 
remittance, which must accompany all orders. 

If full cash accompanies order, deduct 2% dis¬ 
count. Send money order—certified check—U. S. 
stamps. 


Radio Trading Co. 
102 Park Place 
New York, N.Y. 


ORDER FROM THIS PAGE. You will find spe¬ 
cial prices from time to time in this magazine. 
Get our big FREE catalog for the greatest Radio 
Bargains. 

Should you wish goods shipped by parcel post, 
be sure to include sufficient extra remittance for 
same. Any excess will he refunded. 
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No Radio Service 
Is GkeaterThanThe 
Company Behind It/ 


WHOLESALE RADIO SERVICE COMPANY, the oldest, largest institution of 
its kind in the world, has been established in the radio field for over 11 years. 
Thousands of radio service men and dealers all over the world keep in touch 
with the newest developments in radio through the medium of our catalog. 
Everything we sell—radio sets, tubes, speakers, kits, accessories public 
address systems, amplifiers, replacement parts, etc.—is backed by the 
nationally known WHOLESALE RADIO SERVICE COMPANY GUARAN¬ 
TEE—a guarantee that means what it says—that is your protection and 
assurance of 100% satisfactory dealings. Wc guarantee to please you—to 
give you what you order—we never substitute. Furthermore we guaran¬ 
tee our merchandise to be absolutely as represented—free from defects. 
Our prices are always consistently low—they meet and beat competition. 
Our customers reap the benefit of current price reduction made in the 
field—prices are reduced and refunds made whenever any prices are low¬ 
ered—(even though our catalog price is already printed). 

And—since no guarantee is worth more than the company behind it— 
WHOLESALE RADIO SERVICE COMP \NY ofifers you the additional pro¬ 
tection of a large, well established, financially strong organization, with 
tremendous resources. We invite you to look us up—investigate our repu¬ 
tation and credit standing—find out for yourself why our slogan “THE 
RELIABLE HOUSE OF RADIO” means honest dol¬ 
lar for dollar value and the quickest, fastest service 
in the radio field. 


We invite you to write for a FREE 
copy of the new 1933 WHOLESALE 
RADIO catalog—bargain book of the 
radio industry. Anything and every¬ 
thing in radio—no matter how big or 
small. A complete line of LAFAY¬ 
ETTE RECEIVERS, short-wave, long¬ 
wave and broadcast models, in a 
splendid selection of mantel and con¬ 
sole cabinets. TRUTEST PARTS of 
super-fine quality—and a COMPLETE 
LINE OF REPLACEMENT PARTS FOR 
EVERY SET. 

Mail the coupon today. It will bring 
you, without charge, the new 1933 
WHOLESALE RADIO CATALOG. 


Featuring an especially 
fine line of PUBLIC AD¬ 
DRESS SYSTEMS and 
AMPLIFIERS—which offer 
an exceptional opportunity 
to capitalize on the tre¬ 
mendous current interest In 
PUBLIC ADDRESS. 


WHOLESALE RADIO SERVICE CO., 

100 Sixth Ave., Dept. C-13, 

New York, N. Y. 

I shall be glad to receive a FREE copy of your 
new 1933 radio catalog. Please mail it immedi¬ 
ately. 


Name. 


Address 


NEW YORK 


IOO SIXTH AVE 


State. 


Town 


on TODAY 


LESALE RADIO 

/ice ro., INC. 
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They Have Copied Everything— 

Except CERTIFIED TRIAD Quality 


IT IS WRITTEN— 

“Imitation is the since rest form of flattery 99 


TRIAD 


Appreciates the compliment it receives each month 
from other tube manufacturers who have copied our 
sales plan—our method of advertising—our discount 
schedules 


TRIAD 

TRIAD 

TRIAD 


Was first to recognize the Service Man 


Was first to make douhle-tested tubes 


Was first to offer a plan which really makes money 
for the dealer and Service Man 


OTHERS 


have made every effort to do 
the same thing 


BUT 

THEY HAVE NOT BEEN ABLE TO DUPLICATE 


<ERTIFIEI» 

TR/AD—Quality 

TUBES 


A NEW DEAL 


Some of our Service Men and Dealers have wanted to buy regular Triad 
Tubes to meet ordinary competition— 

We have worked out a special proposition with most attractive discounts, 
and wi 11 be glad to supply the details upon request. 

With regular Triads and Certified Triads you can beat any kind of compe¬ 
tition. 

CERTIFIED Triad Dealers and Service Men everywhere have sold many 
thousands of these tubes.—they are making money—there hasn’t been a single 
complaint. Mail the coupon today and learn how you can sell these super-grade 
tubes at a real profit. We protect you in your territory and yon are sure of all 
of the inducements offered hv other manufacturers, plus quality which is in a class 
by itself. (iKT THE FACTS! 


ft f | 1 T A T\ Manufacturing Co. 

^ 1 Pawtucket, R. I. 

S Gentlemen: 

g 1’lease send me the outline of the CERTIFIED 
2 TRIAD Sales Flan for Dealers and Service Men. 

8 

g Name.... 

g 

S Address. 

8 

g City.State. 

We My letterhead or business card is attached 










SILVER-MARSHALL 

are pleased to announce the 
opening of 

New Executive and Sales Offices 

at 

189 West Madison Street 

(In the Loop) 

Chicago, U. S. A. 

All correspondence should be addressed to this office 


Write for complete technical information, also 
prices and proof of performance on the new CB-I. 
A custom-built receiver that surpasses on every 
count all claims ever made on any previous radio. 

SILVER-MARSHALL, Inc. 





